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ORdered,  that  the  Three  Anato¬ 
mic  Lectures  read  on  the  1  9,  20, 
and  21  days  of  this  prefent  Month,  in 
the  Theatre  of  His  Majefties  Royal 
College  of  Phyficians  in  London ,  by 
Dr.  Walter  Charleton,  Fellow  of  the 
fame  College,  be  forthwith  Printed, 
and  Publiihed. 

.>■*/ 

%bot  Coxe,  Prefident. 


Anatomic 


1.  The  Motion  of  the  Bloud  through  the  Veins  and 
Arteries ; 

2.  The  Organic  Structure  of  the  Heart ; 

The  Efficient  Caufes  of  the  Hearts  Puliation : 

READ 

On  the  1 20,  and  2 1  days  of  March  1 6%\ 

t  * 

IN  THE 

Anatomic  Theatre  of  His  Majesties 
Royal  College  of  Phyficians  in  London. 


WALTER  C  H ARLETO  N,  M.  D. 

And  Fellow  of  the  fame  College. 


^abltdjeti  £omman&  of  ffje  motf  lUatnet) 


LONDON k 


Printed  for  W alter  Kjttiiby ,  at  the  Sign  of  the  Bijhops 
head  in  St.  Paul's  Church-Yard,  i6S$. 


PR/ELOQUIUM. 


.  *  I  •  .  1  . 

V  M  nonita  pridem ,  Clariiftme,  Ornatiffimeque 
P  RjE  S  E  S,  mandatum  tuum ,  tit  ad  Saxum  hoc 
anatomicnm  hic~  denuo  volvendum  me  accingerem , 
ad  obfequium  par  at  us  accepijfem  ;  mox  aptid  me  ultrb  ci - 
troq\  a^itare  ccepi,  quodnam  argumenti  genus pr#  c#teris 
mihi  feligerem,  quo  &  Excellent^  tu#  expect ationi  ali - 
quatenua  f atia facer  e  poffemffimul  &  c#terorum  c  Doftifli- 
mis  meti  Gollegis  {quorum  hie  florem  video  tot  a  urbe 
delibatum  )  auf cult  ationi  prolixius  gratificari.  Plurima 
quidbn  tunc  temp  or  it  anxi#  ac  in  diver  fa  di (tract#  fefe 
offer  eb  ant  menti ,  nec  ad  gr  at  i  am  vulgi  conciliandam  for - 
taffis  incommoda  :  •  Sed  Principum  virorum ,  quos  in  cele - 
berrimo  hocce  Theatro  pi  acidic  confvdentes~venerabundus 
afpicio ,  erudita  curiofitateprorfus  indigna  judicabam  om¬ 
nia.  tandem  verb  animo  fe  meo  ingeffit  fummum  illudy 
necdum  etiam  Medicorum  vulgo  fat  is  intellect  um  Naturae 
myfterium ,  Sanguinis,  nempeymotus  Gircularis  :  quo de 
quidem  pier  iqne  omnes  paffim  gefiiunt  gar r ire  ;  paucos  ta- 
men  reperias ,  qui  de  caufis  ejufdem,  de  conditionibus  atq; 
' circumftantiisy&  {quod  caput  eft  re i')  deratione  Mecha- 
nica  cogitarunt  unquam  ;  &  (  quod  ferio  dolendum  )  ad - 
hue  pauciores  exiftnnt ,  qui  male  fe  habentibus  confilium . 
daturi ,  refpicere  folitifint  ad  pdiffimam  Mam  morbis five 
acutis ,  five  chronicis  medentium  Cynofuram :  His  ego* 
igitur  adeb  pudendum ,  a dt  o  etiam  valet udine  adverfa  lan- 
^uent  ib  us  periculofam  nunc  de'mum  ut  excut iam  inenriam  ; 
utque  aliquod  remedium-  illorum  infeiti#  adhibeam :  me - 
cumfiatui ,  arreptdhdc  nuper  demandat#  mihi  provincial 
occafioney  deveris ,  hoc  eft,  Mechanicis  caufis,  quibits  in 
orbem  perpetub  fanguis  movetnr ,  pro  ingeniolimei  tenui - 
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PrceloquiumJ 

tdte,  inquirere.  Jffulfit  quippe  animo  fiei fc  inti  Hula  qua- 
damy  ex  iis,  qu*  ifid  de  quafiione  apud  vos  dicenda  habeo 
lucis  nonnihil  afferri  pojfe  ad  earn  penitus  explicandam . 
Quamobrem ,  ne fiem  aluijje  videar  inanem ,  permijfu 
vefiro  primum  agam  de  Sanguinis  per  venas  ad  Cor  re¬ 
cur  yentis  motu.  rapidifjimoy  itemque  de  caufis  ifiius  tarn  a. 
velocitatis :  deiade  Cordis  ipfius  conformationem  Orga¬ 
nic  am  perfemtabor :  &  poftremo  conabor  caufas  cordis 
P  ulfationem  efficient es ,  qua  haffenus  omnium  elufifie  vi- 
dentur  Anatomicorum  folertiam ,  explorare .  Hac  autem 
dtim  viritzm  enucleare  molior ,  clayioris  doff r in*  gratia , 
demonfirationes  aliquot  Mec-hanicas,  ad inftitutum  meum 
apprime  facientesy  ex  Alphonfi  Borelli,  omnium  qnot - 
quot  hoc  faculo  noftro  floruerey  Mathematicornm  facile 
folertiffimiy  feriptis  mutual  or  ;  omittendo  interea  catero- 
rumfere  omnium %  qui  pofi  Harveum  nofir um  de  Circui- 
tione  Sanguinis  confer  ip ferunt,  opiniones  ;  idque  ne  aut 
tempm  frufira  contererer  aut  memori *  vefir *  fidelitati 
diffidere  cenfear.  Habetis  itaque ,  Auditores  ^Equifli^ 
mi,  pr*fenti$  meifummam  confiliiy  e&rnmque  qu *  dicere 
aggredior^  feriem .  Qgtam  dum  ingenii  toto  impetu  per - 
fequi  contendamy  nolo  exifiimetisy  me  mihi  veritatis  ar- 
bitrium  arrogare.  Semper  equidem  verum  qu*ro  ;  auin- 
etiaMy  Senecss  illufiri  exemplo  animat  us ,  quay  a  fine  in - 
veniendi fie  ;■  t  ant  um  abefi  ut  credamy  effe  me  aliis  docen - 
dis  parem.  Neque  etiam  adeo  fum  mihi  Stiffens y  ut  cu¬ 
ff fuam  expeffem  conatibus  meis-  applaufum,  Novi  enim 
filutL  Anim-um  $ol\o tfu-z  quam difficile  fity  cj?°  diligent i*  laudem^  fimul  efi  gratiam 
Hine,  rtprzriL  celerztatismereri.  Cater  um  tmum  illud me  folatury  quod 

soUtwr  reft  dr }  rebus  fud  naturd  difficillimis  venia  fit  prolixior 

,  rrLg,l;g  prudentes  vivos,  quibtes  non  ignotum,  epukm  fit  ar- 

W«-;4 novts  AMoriUtem,  obfeuris  lucent,  dubiis  fidtm 
v#***-**  a*****-*fferre.  ■  ; 
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PRjELECTIO  i. 

* 

Of  /^Circular  Motion  of  the  Blonde  and  the 
admirable  Effects  thereof 

SO  plaufible  and  favourable  hath  the  Hypothefis  - 
of  various  Ferments ,  congenial  to  and  perpe¬ 
tually  refident  in  the  various  parts,  principally 
in  the  Vifcera,  of  Sanguineous  and  more  per¬ 
fect  Animals,  feemed  to  many  of  the  Virtuofi .  of  this 
our  inquifitive  age ;  that  they  have  not  doubted  to 
afcribe  to  them  a  powerful  energy  andneceflary  in¬ 
fluence  in  all  the  divers  Motions,  all  the  Mutations*, 
all  the  Concoftions^ll  the  Secretions, and  otheropera- 
tions  inftituted  by  Nature  in  fuch  Animals,  either  for 
theconlervation  of  them  in  their  Angle  beings,  or  for 
the  propagation  of  their  refpeftive  Species.  Nor  is< 
it  eafie  for  us  to  name  any  particular  function,  any 
abtion,  though  really  -and  manifeftly  Organical, 
which  the  Senators  of  this  Hypothefis  will  not  pre- 
fently  attribute  to  fbme  peculiar  Ferment  lurking  . and 
operating  in  the  part,  by  which  that  aftion  is  done, , 
and  conferring  (  for  footh  )  fbme  what  of  efficacy  to¬ 
ward  the  doing  of  it  r  as  if  the  organical  conftitution  • 
of  that  part  were  infufficient  to  the  funftion  and  ufes  - 
for  which  it  was  defigned,  without  the  help  and  co¬ 
operation  of  a  Specific  Ferment ;  or  as  if  the  whole  s 
Animal  Oeconomy  depended  upon  no  other  Harmo¬ 
ny  but  that  of  numerofe  Fermentations.  In  a  word,, 
they  make  them  only  not  Omnipotent*  As  Heracli¬ 
tus  s 
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Of  the  Circulation  of  the  Bloud. 
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tU4  the  Ephefian  dreamed  [  iceLvlat,  eivcti  $  c Peer 

[xovw  7rA ipq  ]  that  all  places  are  full  of  Spirits  and  De¬ 
mons,  that  prefided  over  human  a&ions :  So  thefe 
Gentlemen  imagine  all  the  parts  of  Animals  to  be 
full  of  I  know  not  what  Spiritual  Ferments,  that  by 
occult  influence  regulate  and  diverfifie  their  functions. 
And  this  Comment  many  have  endeavoured  to  aflert 
by  their  Writings,  with  as  much  confidence,  as  if 
the  verity  of  it  were  evident,  either  from  cogent  rea¬ 
ligns,  or  by  Autopfy :  when  in  truth  they  are  no 
more  able  to  prove  by  folid  Arguments,  or  by  fen- 
Able  demonftration,  the  exiftence  of  many  of  their 
imaginary  Fermentative  liquors  or  Spirits  in  the  dif 
lefted  parts,  to  which  they  are  pleas’d  to  confign 
r  vm  them ;  than  Heraclitus  was  able  to  exhibit  to  mens 

mil  fight  any  one  of  his  Demons.  I  fay,  many  of  their 
tee™  to.  imaginary  Ferments ;  I  do  not  lay,  any .  Becaufe  the 
<we*  ^  Phlegm  found  in  the  Stomachs  of  various  Ani- 

n*h  ffiwyjmals,  may  perhaps  fo  .far  emulate  the  nature  of  a 

ffir  ‘ItWfiwu* l  "**&Ferment,  as  to  deferve  the  lame  name.  For  being 
ih> m a-  Jr-  pij* ere  endowed  with  an  incifive,  penetrating,  and  dif 
sure  [*<>  olving  faculty  ;  'tis  not  improbable  but  it  may  con* 

^ ^Uce  t0  the  dilfolution  and  liquation  of  folid  meats, 
^  and  together  with  the  drink,  lerve,  as  a  fit  Menjlru- 
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it  j  ,1  &f'  meats  in  the  Stomach,  feems  to  be  effe&edby  mo- 

to  $ ^PfA  ,  tions  placid,  gentle,  and  imperceptible  >in  the  flate 
'sane  <uii  u-fuu  .  1--  A-r.  --1 _ .  • 

£e  mXfrjtd- 

{rCfu.eL:  (h”  '  y  *  “  lf  : 

t,./-  Hinder  x^company  Ferments  properly  lo  call  d,  during  their 

te/rr'*A  working:  as  all  men  that  enjoy  good  health,  feed 

fAL’nj,  a*sc  f’obcrly,  and  keep  a  regular  cpurle  of  diet,  mayeafily 

fjd-rh'def'  obferve  in  themlelves.  And  therefore  this  Acid 
iZu  Ce  **#Phlegra  cannot:properly,  and  in  Philolbphical  ftrift- 
h  tkf  n^fU  >r  «b  W-  $*■  s»  vew  .  nefs, 

*”AtJ  fvrzdtnwunU,  *5  U  allow  m  v&ry  f*  m  Irfuuv  # 
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Vf  the  Circulation  of  the  Blond \ 

nefs,  be  referr’d  to  the  family  of  Ferments.  The 
fame  may  with  equal  reafbn  be  faid  alfo  of  the  Bile 
and  Pancreatic  juice  commixt  in  the  Duodenum .  They 
may  perhaps  conduce  fomewhat  to  the  farther  at¬ 
tenuation  and  exaltation  of  the  Chyle  ;  they  may 
alfo  promote  both  the  reparation  of  the  Nutritive 
from  the  Excrementitious  parts  of  the  fame  Chyle  , 
and  the  infinuation  and  permeation  of  the  former 
through  the  coats  or  membranes  of  the  Guts  into  the 
milky  veins:  all  this  they  may  do,  and  yet  not  by 
way  of  Fermentation,  whereof  there  is  neither  ne- 
celfity,  nor  fenfi zinjlatufanitatu\  and  to  argue  from 
a  preternatural  date  to  a  natural,  is  a  Paralogifm. 
Now  if  neither  of  thefe  two  fo  much  celebrated  Fer¬ 
ments,  hath  any  more  right  to  that  denomination, 
than  what  is  precarioufly  derived  from  fome  remote 
and  flender  analogy  or  femblance  imagined  to  be  be¬ 
twixt  their  nature,  qualities,  and  effe&s,  and  thole 
obferved  in  genuine  and  true  Ferments ;  as  certainly 
neither  of  them  yet  appears  to  have  :  W  hat  ought  we 
to  think  of  all  the  reft  of  invifible  Ferments  fuppofed 
to  refide  in  places,  where  hitherto  they  have  never 
been  found  ?  Why  may  we  not,  till  they  fhall  be  by 
Anatomical  and  other  convincing  experiments  fliewn 
to  us,  believe  that  they  have  exiftence  no  where,  but 
in  the  brains  of  fancy  ful  men  ?  For  my  part,  I  blufh 
not,  even  in  this  venerable  Affembly  of  moft  Learned 
men,  where  I  have  as  many  Judges  as  Auditors, 
openly  to  profefs  my  felf  to  be  of  this  belief :  becaufe 
de  non  apparent  thus,  cr  de  non  exifientibus  eadem  ratio 
efi\  and  becaufe  I  have  heard  an  eminent  Member 
of  this  firft  and  more  ancient  Royal  Society,  a  man 
renowned  over  all  Europe  for  his  Philofophical  and 
Anatomical  Writings,  deliver  this  judgment  of  the 
multiplicity  of  Natural  Ferments  faneyed  to  be  in  the 
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Of  the  Circulation  of  the  Blond'. 

body  of  an  Animal,  that  they  were  a  new-found  afy- 
lum  ignor  antics.  I  fay,  of  Natural  Ferments ;  left 
what  I  have  faid  fhould  be  detorted  to  the  exclufion 
of  Preternatural  Fermentations,  which  I  do  not  de¬ 
ny  to  be  incident  fometimes  to  the  bloud  and  other 
humours  of  the  body,  more  fignally  in  Fevers,  and 
ibme  other  acute  diieafes :  though  perhaps  not  fo 
often  as  vulgar  Phyficians  imagine. 

What  I  have  hitherto  faid,  may  perchance  feem 
tofomeof  my  Auditors  to  be  a  digreflion  ;  and  they 
maybe  apt  to  think,  that  I  have  made  my  firft  ftep  in. 
a  wrong  path.  l  am  therefore  obliged,  in  my  own 
defence,  to  advertife  them,  that  having  propofed  to. 
my  felfto  enquire  ftridly  into  t*he  natural  necellity  or 
Mechanical  reafbns  of  the  Motions  of  the  Bloud  ;  and  ; 
finding  the  aforefaid  Comment  of  Ferments  lying, 
like  a  block,  in  my  way :  I  thought  it  concern’d  me  • 
rather  to  remove  than  to  leap  over  it,  and  leave  it  for 
others  to  ftumble  at.  For,  fbme  there  are,  and  thole,: 
too,  men  whofe  names  are  defervedly  celebrated  for 
their  profound  knowledge  both  in  Anatomy  and  the 
5 fan.  Jlpkon\.  Mathematicks,  who  m  their  books  have  profelfedly 
Mm  Mill.  tau§ht>  that  even  the  bloud  it  felf,  the  feat  of  life,  alfo 
pm.  z.  png.  76.  undergoes  a  certain  natural  Fermentation  in  the  heart, 
wiUifttu,  de  lungs,  and  greater  arteries ,  its  neceffary  to  its  perfection 
Semen-  and  vitality.  A  doftrine,  which  to  me(I'  profefs) 

feems  very  improbable,  and  inconfifte-nt  with  the 
*  wildom  of  Nature. 

Improbable-,  Firft,  Becaufe  of  all  the  various  li¬ 
quors  found  in  the  body  of  an  Animal,  in  ftatu  Natu¬ 
re,  the  bloud  feems  of  it  felf  leaft  prone  to  Fermenta¬ 
tion  ;  which  is  incident  chiefjly,  ifnotfolely,  to  new 
and  mufty  liquors :  whereas  the  greateft  part  by  much 
of  the  bloud  is  old,  and  by  repeated  Circulations  well 
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defecated  in  its  proper  EmunQories,  and  by  inienfi-^ 
ble  tranfpiration  ;  and  by  confequence  needs  no  Fer-  7^*+  nunav  (r 
mentation?*  True  it  is  indeed,  that  new  Chyle  isnatwr<rh-  T^ft, 
-ever  now  and  then  brought  into  the  rivulet  of  the luf 
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ror  more  win  nor  oe  round  uo  Dear  a  jure  propornon,^™,- 
either  to  the  capacity  of  the  common  Receptacle  of  the 
Chyle,  which  is  but  little,  or  to  the  narrownels  of fr**  £&*** 
the  Pipe  leading  from  thence  to  the  Subclavian  vein  )d 
as  cannot  in  reafon  be  thought  fufficient  to  perturb^**7  p^cJuB-Mer^ 
and  excite  a  fermentation  in  the  bloud,  with  which  itfnenhJ^ m  Lautrf: 
is  mixt.  If  a  greater  quantity  of  Chyle  were  mixt&J  am  the  U>&  enaru- 


c 


with  the  bloud  at  one  time;  certainly  the  bloudrvi^t  Iro  - 

would  foon  lofe  its  native  purple,  and  put  on  the  wThite  £&**&!)  ^ 
livery  of  the  Chyle,  efpecially  in  the  defending  part^^™^7/"^  v 
of  the  V ena  cava,  where  the  commixture  is  firft  made  •  j  In 

which  yet  no  Anatomift  (  for  ought  I  know)  hath  eiA^^ 

ever  observ'd.  Secondly ,  When  Ferments  are  com- 
mixt  with  liquors  confifting  of  heterogeneous  parti- •  kAAnmAp-e^0^ 
cles,  they  are  generally  flow  in  exerting  their  power, jWW 
and  by  degrees  infinuate  and  diffufe  their  aftive  par-rtS?  ^ *i<rr  j 

tides  through  the  whole  mafs,  before  they  can  fb  far  th*f  artt^inced 
prevail,  as  to  railean  universal  commotion  and  tu 
mult  in  them  ;  as  common  experience  teftifies :  bu tWj  y^T  x 

the  newly  commixt  Chyle  and  bloud  are  in  a  moment, 1 s^* 
at  moft  in  the  (pace  of  a  few  pulfes  of  the  heart,  rapt 
out  of  the  Vena  cava ,  firft  into  the  right  Ear,  and  then 
into  the  right  Ventricle  of  the  heart ;  fb  that  here  is 
no  morula ,  no  competent  (pace  of  time  given,  to  ex¬ 
cite  an  adtual  fermentation.  Thirdly,  Here  is  want¬ 
ing  alfo  convenient  place.  To  all  Fermentations  is 
required  fit  room,  wherein  the  liquors  may  have  li¬ 
berty  to  undergo  an  impetuofe  commotion  and  agita- 
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Of  the  Circulation  of  the  Bloud'. 

tion  of  all  their  diflimilar  and  contrafting  particles  $ 
nor  will  the  Muft  of  Wine  it  felf  ever  ferment,  if  it  be 
kept  in  dole  and  ftrong  casks,  as  appears  from  the 
making  of  Stum  :  but  the  Vent  cava,  the  Heart,  and 
Arteries  are  fill'd  with  blond  even  to  diftention,  till 
by  their  Syftole  they  fquirt  it  forth,  and  then  in  the 
next  moment  they  are  replenifhed.  What  room  then 
is  left  for  the  blood  to  ferment  in  ?  Seeing  therefore 
that  the  bloud  is  by  its  own  conftitution  unapt  to  fer¬ 
ment,  as  bearing  a  greater  analogy  to  the  nature  of 
Milk,  than  to  that  of  Wine,  whatever  the  Willi  fans 
have  faid  to  the  contrary ;  and  feeing  that  neither  the 
fmall  fupplies  of  Chyle  which  it  daily  receives,  are 
fufficient  to  induce,  nor  thefhortnefs  of  the  time  in 
which  it  paffes  through  the  prxcordia,  nor  the  want 
of  convenient  room,  permit  a  fermentation  :  what 
reafon  have  we  to  affent  to  their  opinion,  who  teach, 
that  a  fermentation  of  the  bloud  is  neceflary  to  its 
perfeftion  and  vitality  ?  efpecially  if  we  farther  con- 
flder,  that  the  fame  opinion  is  alio 

Inconfiftent  with  the  Wifdom  of  Nature .  W  Iiofe  cuftom 
always  is,  to  inftitute  the  moft  direCt  and  compendi¬ 
ous  methods,  for  the  attainment  of  her  ends  ;  nor  ever 
to  ufe  many  inftruments,  where  one  may  fuffice,  to 
effe£t  what  fhe  hath  defign’d  :  abhorring  to  multiply 
things,  without  inevitable  neceffity.  To  this  her  ad^ 
mirable  W ifdom  then  it  is  injurious*  to  imagine,  that 
when  fhe  had  ordained  in  the  bloud  a  certain  placid, 
regular,  and  benign  motion,  by  which  all  the  hete¬ 
rogeneous  ingredients  or  conftituent  parts  of  it,fhould 
be  fo  agitated  among  themfelves,  as  by  their  mutual 
conflict  to  produce  an  alternate  expaafion  and  con¬ 
traction,  from  whence  a  vital  heat  refults,  and  upon 
which  original  life  continually  depends :  fhe  fhould 
aotwithftaading  inftitute  a  fecond  inteftine  motion,  to 
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be  at  the  fame  time, in  the  fame  fubjeQ:  performed, we; 
a  Fermentation  ;  which  feems  unneceflary  at  belt,  and 
which  probably  might  not  only  hinder,  and  impugn,, 
but  alfo  deftroy  the  former.  A  Fermentation  would 
indeed  raifea  tumultuous  agitation  of  the  fame  dilfi- 
milar  elements  of  the  bloud :  but  fuch  as  would  be 
violent,  irregular,  and  of  a  far  different  manner  from 
the  Vital  Mi  cation.  But  not  to  infill:  ' now  upon  the 
manifeft  difparity  of  thefe  Two  Motions,  which  may 
more  opportunely  be  colleffed  from  what  I  fhall  loon 
fey  of  the  genuine  and  true  one ;  let  it  be  fuppofed  at  - 
prelent,  that  both  may  operate  in  the  fame  manner, 
and  produce  the  fame  effefts  in  the  bloud,  as  to  the 
attenuation  and  comminution  of  the  grolfer,  vifcid, 
and  unagile  parts ;  and  the  facilitation  of  the  expan- 
five  efforts-of  the  Spiritual,  volatile  or  elaftic :  yetftill 
it  will  remain  to  be  inquired,  why  Nature  fhould  in- 
ftitute  Two  Motions,  where  either  of  the  two  might: 

'  fingly  do  her  work  as  well,  if  not  better.  If  there¬ 
fore  any  defendent  of  this  opinion,  which!  have-here, 
en  pajfant,  impugned,  fhall  vouchfafe  fo  far  to  illu¬ 
minate  my  gloomy  underftanding,  as  to  folve  this’. 
Problem  :  I  fhall  acknowledge  the  favour,  and  re¬ 
cant  my  oppofition  of  it.  Mean  while,  I  will  ful- 
pend  the  farther  confideration  thereof  and  now  ad- 
drefs  my  felf  to  the  more  important  part  of  my  pre- 
ient  province,  the  true  and  undoubted  Motions  of  the 
Bloud, viz.  the  Mication,  and  the  Circulation :  by  both 
which,  thoughdivers  in  their origines  and  funds,  yet 
mutually  helping  each  other,  and  conducing  the  one 
to  the  accenfionas  it  were  of  original  life,  the  other 
to  the  diftribution  of  influent  life,  the  bloud  is  perpe¬ 
tually  moved  in  the  veflels  that  contain  it. 

By  the  FORMER  of  thefe,  the  vital [fir  its y  or 

if  you  pleafe  the  elaftick  particles  of  the  blond,  now 

pafling-' 
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parting  through  the  Ventricles  of  the  heart,  from  their 
own  natural  force  or  expanfive  energy,  endeavour  to 
expand  or  unbend  themlelves ;  while  the  grofler  and 
vilcid  parts  refill  that  endeavour  to  expanfion,by  com- 
prefling  them.  Hence  inllantly,  and  by  natural  ne- 
ceflity,  ariles  a  certain  Colluclation  or  mutual  liriving 
betwixt  the  expanfive  motion  or  endeavour  of  the  Vi¬ 
tal  Spirits,  on  one  part,  and  the  renitency  of  the 
grofler  parts  of  the  bloud,  on  the  other.  And  from 
this  Collucl-at ion,  an  actual  heat  is  quickly  excited  or 
kindled  in  the  bloud  :  actual  heat  being  nothing  elfe 
but  an  expanfive  Inflation  of  the  particles  of  the  body 
or  fubjeft  in  which  it  is,  as  I  profefledly  labour’d  to 
evince  from  various  inllances,  and  a  ftrong  chain  of 
propofitions,  when  I  firfl  had  the  honour  to  fit  in  this 
Chair.  Moreover,  becaule  this  expanfive  In  elation 
is  not  violent,  nor  unequal,  nor  irregular,  nor  con- 
fequently  noxious  or  hoftile  to  the  nature  of  the  bloud  ; 
but  on  the  contrary  always  (in  fiatu  Natural  moderate, 
equal,  regular,  amicable,  and  tending  not  only  to 
the  confervation  of  the  bloud,  butalfo  to  the  exalta¬ 
tion  of  all  its  faculties  and  operations  :  and  becaule  it 
proceeds  from  an  internal  principle,  from  the  energy 
of  the  vital  Ipirit  contain’d  in  and  ruling  the  bloud, 
or  ( if  this  be  more  intelligible  )  from  the  Elafticity  of 
the  aereal  particles  commixt  with  the  bloud :  there¬ 
fore  the  brisk  motion  or  heat  thence  refulting,  is  alfo 
vital.  For  in  that  very  expanfive  motion  of  the 
bloud,  doEh  the  formal  reafon  of  life  originally  con- 
fift :  which  Theorem  alio  I  have  formerly,  in  this 
place,  endeavour’d  to  explicate  and  ertablifb.  This 
admirable  motion,  from  the  various  notions  or  con¬ 
ceptions  which  Learned  men  have  formed  of  it  in 
their  minds,  hath  acquir’d  various  names.  By  Ibmeit 
is  call  d  mot nt  fanguinii  intejiinus  five  fiontaneus^  be¬ 
caule 
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caufe  it  arifes  from  an  internal  principle,  the  expan- 
five  endeavour  of  the  fpirituofe,  or  elaftic  parts  of 
the  bloud,  and  to  diftinguifh  it  from  the  circular  mo¬ 
tion,  which  is  imprefs’dby  an  external  Movent,^, 
the  Heart,  By  others,  Mot  us  ferment  attorns  v  it  alls, 
from  the  fimilitude  they  fancyed  between  it  and  com¬ 
mon  fermentations :  but  improperly,  for  the  reafons 
by  me  juft  now  alledged.  By  others  again  *,  motus  *  Aipfonf.  % 
ofcillatorius ,  from  the  refemblance  it  hath  of  the  Ofcil-  mou 

lation  or  Twinging  of  a  Pendulum,  whole  motion  de- 
fcribes  a  Cycloid  |] ,  and  by  others  *  ,  Mlcatio  fan^nims,  ii  chrifiianm 


Motu  borolo- 


than  the  reft  to  fignifie  the  nature  and  manner  of  the 


thing  denominated';  as  equally  comprehending  th 
double  motion  in  a  fingle  appellation.  Wherefore  I  cfilrlmn> 
intend  hereafter  to  ule  thele  promilcuoully,when  there  mdu  cxercim*. 
fhall  occur  to  me  any  occafion  ofmentioning  the  fame 
motion.  Mean  while,  I  proceed  to 

The  LATER  motion,  the  CIRCULATION  of 
the  Bloud  ;  the  moft  noble  and  moftufeful  of  all  mo¬ 
dern  inventions,firft  obfcurely  hinted  (  as  fome  think) 
by  Cefalpinus ,  but  afterward  with  prodigious  fagacity,  in  Exercluk 
moftexafl:  judgment,  and  happy  diligence  inveftiga- 
ted,  and  with  fuch  convincing  evidence  demonftrated 
by  our  immortal  Dr.  Harvey ,  that  now  the  verity 
thereof  is  no  longer  doubted  of  in  the  world.-  I  wifli 
the  fame  were  as  well  underftood,  as  it  is  generally 
acknowledged  :  and  left  Ibe  thought  only  to  wifh  this 
excellent  knowledge,  and  of  fo  great  importance  to 
Phyficians,  I  will  now  againdomy  beft  devoir  to  ex¬ 
plain  fomuch  of  themyftery,  as  I.my  felf  have  for¬ 
merly  left  notiufficiently  explicated  :  omitting  to ;'fe- 
oite  what  is  vulgarly  taught  in  the  Schools  and  Books 


off 
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of  Anatomifts,  and  touching  only  thofe  things,  which 
have  been  either  pretermitted,  or  not  rightly  ex¬ 
plicated  by  others,  concerning  the  Caufes ,  Mechanical 
modes  find  circumfiances  of  this  life-conferving  motion. 

There  intervenes  (  ye  know  )  a  double  pauie  or  re- 
fpite,  which  by  Anatomifts  is  call'd  per ijyfiole  cordis, 
between  the  two  contrary  motions  of  the  heart ;  one  - 
betwixt  the  diafiole  and  the  fyftde^  another  betwixt 
the  fyftole  and  the  diafiole  :  and  this  ofabfolute  necefli- 
ty,  becaufe  it  is  impoflible,  that  the  fame  body  fhould 
perform  two  contrary  motions,  without  a  morula  or 
ipace  of  time,  how  fliort  foever,  be  interpofed  betwixt 
them.  Ye  know  alfo,  that  the  force  impelling  the 
bloud,  which  is  the  Compreffion  of  the  heart,  doth  not 
a£t  continually,  but  interruptedly  or  per  vices,  fhort 
and  almoft  ifochronic  or  equal  quiets  interpofed  :  So 
that  the  bloud  exprefs’d  by  the  heart,  doth  not  flow 
thence  in  a  continued  courfe,  as  rivers  and  fountains 
do,  that  are  without  intermiflion  carried  on  by  the 
weight  of  their  waters  ;  butgufh  forth  and  flop  alter¬ 
nately,  though  this  viciflitude  be  exaftly  regular,  and 
proceeds  in  a  conftant  order.  Now  thefe  things  confi- 
dered,  it  may  feem  confentaneous  to  conclude,  that  the 
motion  of  the  bloud  cannot  b ccontinuus,  fince  two 
paufes  or  quiets  are  interpofed  betwixt  every  two  pul- 
fations  or  Syfioles  of  the  heart,  during  each  of  which 
the  motion  ceafes :  but  on  the  contrary  ought  to  be  e- 
fteernM  arid  call'd  an  interrupted  and  mixt  motion.  And 
yet  notwithftanding  the  verifimilitude  of  this  conclufi- 
on,  I  doubt  not  to  lay  down  and  expofe  to  your  exami¬ 
nation  this 

Firft  PROPOSITION, 


f  »  -  *  -  •  (  •  ?  .«•  ••  / x  •  -»  r  f  *  t  *  <  r  '  w  *  f  T  ;  <  rj  f  r* I »  , 

That  the  bloud  is  carried  in  a  round  through  the  body  of  an 
Animal ,  in  a  truly  continued^  and  never  interrupted  mo~ 
*****  ~ .  . .  This 
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This  perhaps  may  found  like  a  Paradox :  but  that 
fliall  not  a-\vhit  difcourage  me  from  averting  it,  while 
•I  remember  that  remarkable  fentence  of  Minntm, s  Fe¬ 
lix  (in  Ofifavio')  Inejt  &  in  incredibiti  vernmy  &  in  veri- 
fmih  mendacitim. 

Though  it  be  true  and  evident,  that  the  heart  doth 
not,  in  the  time  of  its  paufos,  exprefsany  Bloudinto 
the  Arteriesjyet  it  is  not  true,  that* the  bloud  contain’d 
in  the  Arteries,  in  the  Vifcera,  in  the  habit  of  the  body, 
and  in  the  Veins,  doth  at  the  fame  time  ftagnate,  and 
flop  its  coiirfo  ;  but  on  the  contrary  is  always  carried 
ofi  in  its  journey,  though  with  unequal  velocity. 
Firft,  the  Verity  of  this  appears  in  the  Arteries.  For 
the  afflux  of  bloud  from  the  heart  being  wholly  inter¬ 
cepted,  either  by  a  Ligature  applied  to  the  aorta  at  its 
original,  or  by  cutting  out  the  heart  it  felf,  as  is  com¬ 
monly  done  in  Frogs  and  Vipers ;  we  foe,  that  ne- 
verthelefs  the  bloud  wherewith  the  Arteries  were 
fill’d,  is  by  degrees  fqueez'd  out,  fo  that  they  are  foon 
after  left  altogether  empty.  And  doubtlefs  this  ex- 
inanition  of  the  Arteries  happens,  becaufo  they  by 
theie  own  fpontaneous  motion  conftringe  themfolves, 
and  contracting  their  Circular  Fibres,  exprefs  the 
bloud  into  the  habit  of  the  parts :  and  are  at  the  fame 
time  comprefs'd  alfo  by  the  contraction  and  tendon, 
or  the  periftaltick  motion  of  all  the  Mufoles  of  the 
Body.  From  the  obforvation  of  this  vulgar  Pheno¬ 
menon,  viz.  the  emptinefs  of  the  Arteries  in  dead  bo¬ 
dies  ;  the  Ancients  perhaps  took  occafion  to  believe  and 
teach,  that  not  bloud,  but  only  Vital  Spirits  are  con- 
teitfd  in  the  Arteries.  Secondly ,  this  appears  alfo 

in  the  Veins.  For,  that  the  bloud  doth  continually 
flow  on  in  them  likewifo,  not  ' only  when  it  is  urged 
forward  by  the  Arterial  Bloud  purfuing  it,  but  even  in 
*•  C  the 
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the  time  of  the  hearts  paufes ;  is  evinced  from  this, 
that  then  the  bioud  runs  on  through  the  trunk  of  the 
Vena  cavaxo  repleuifh  the  right  Ventricle  of  the  heart. 
But  why  do  Imiftfpend  time  in  alledging  reafons  to 
prove  a  truth  that  is  manifeft  to  fenfe  in  Phlebotomy  ? 
no  (boner  is  a  Vein  open’d,  than  the  Bioud  flows  forth 
with  a  (wife  ftream,  and  while  the  wound  is  open,  con¬ 
tinues  to  flow  without  paufes  or  interruption,  which 
is  a  demonftrationof  the  thing  propo fed,  viz,  of  the 
continual  motion  of  the  Bioud  in  the  Veins. 

Being  thus  allured  of  the  effeQ:,  let  us  proceed  to 
inveftigate  the  Ca/fes  ;  which  are  not  equally  evident, 
nor  can  we  hope  certainly  to  folve  this  Problem,  with¬ 
out  enquiring  the  Mechanical  reafon  of  the  continual 
motion  of  the  Bioud  through  the  Veins.  This  there¬ 
fore  I  will  now  attempt  to  do.  That  Nature  hath  in- 
ftituted  no  immediate  Communication  betwixt  the 
Capillary  Arteries  and  the  Capillary  Veins,  per  ana- 
ft  o  mo  (In,  is  manifeft  to  fenfe,  and  now  acknowledged 
by  all  Learned  Anatomifts:  and  therefore  it  cannot 
ftand  with  reafon  to  imagin  that  the  Bioud  in  its  Cir¬ 
cular  courfe  is  emitted  immediately  out  of  the  Ar¬ 
teries  into  the  Veins,  thefe  veflels  being  feparate.  And 
though  we  opine,  that  there  is  fbme  fecret  commu¬ 
nication  betwixt  the  extreme  Orifices  of  the  Arteries 
and  thole  of  the  Capillary  veins,  by  the  intermediate 
Spongy  fubftance  of  the  flefh,  Vifcera ,  and  glandules/ 
or  by  the  Cribrofe  fubftance  of  the  Bones,  as  by  the 
Pores  of  a  Pumice  ftone  :  yet  we  are  ftill  to  feek,  by 
what  motive  force  the  bioud  may  be  carried  on  from 
thofe  intermediate  Porofities,  and  infinuated  into  the 
•  veins.  Firft ,  becaufe  Tis  conlentaneous,  that  the 

impulfive  force, whereby  the  Syftole  of  the  heart  fquirts 
tfte  Bioud  into  the  Arteries,  is  by  degrees  weakned, 
and  at  length  languid  in  thofe  (freights  of  the  extreme 

:  _  veffels, 
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vefTels,  and  of  the  intermediate  Porofities.  Secondly , 

Becaufe  the  Orifices  of  the  Capillary  veins  cannot  con¬ 
tinue  always  open  and  dilated  ;  their  confiftence  being 
not  hard  and  bony,  but  membranofe,  (oft  and  flippe- 
ry  ;  fb  that  they  are  apt  to  be  clofed  -by  conniving, 
and  confequently  to  hinderthe  ingrefs  of  the  bloud 
newly  arrived.  Thirdly,  Becaufe  here  we  can  have 
no  recourfe  to  the  compreffion  of  the  Fifcera,  and  the 
Mufcles ,  whereby  the  bloud  fhould  be  fqueez'd 
into  the  Orifices  of  the  Capillary  veins ;  for  we  fee, 
that  the  bloud  is  fuckt  up  by  the  Capillary  veins,  not 
only  when  the  Mufcles  are  invigorated  and  upon  the 
ftretch,  but  alfo  when  they  are  quiet  and  relaxed,  and 
do  not  exercife  their  comprefiive  power ;  as  is  mod:  evi¬ 
dent  in  fleep,  when  the  Circulation  proceeds  without 
intermiflion.  This  is  confirm'd  from  hence,  that  in 
the  Brain,  in  the  Medullary  fubftance  of  the  bones, 
where  no  comprefiion  can  be  admitted,  the  Capillary 
veins  receive  the  bloud  as  freely  as  in  the  fofter  flefli  it 
felf.  Seeing  then  that  the  effeB  cannot  be  denied, via. 
that  all  the  bloud  effufed  out  of  the  Arteries  is  after 
abforpt  and  carried  off  by  the  Veins, to  be  brought  back 
again  into  the  heart ;  and  feeing  alfo  that  this  is  not 
effeCted  by  way  of  Attraction,  there  being  no  fuch 
thing  as  attraction  in  Nature,  as  I  have  more  than 
once  elfewhere  proved ;  we  are  compelled  to  affert, 
that  the  Bloud  is  imbibed  by  the  Capillary  Veins  for 
the  fame  reafon,  and  by  the  fame  Mechanick  aftion, 
by  which  Syphons,  Sponges,  Filtres,  Chords,  and 
all  Porofe  bodies  are  penetrated  by  water  with  which 
they  are  moiftned :  which  power  is  no  other  than  the 
gravity  of  the  fluid  it  felf,  which  is  augmented  by  the 
impetus  of  its  proper  motion,  and  by  the  impulfe  com¬ 
municated  to  it  from  external  force.  So  the  motive 
force  of  Gravity ,  which  the  bloud  can  want  no  more 

G  a  than 
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than  water  can,  when  it  finds  the  fmall  chanels  of  the 
Capillary  veins  open  (  for  they  can  never  be  fb  clofely 
conftringed  by  the  flagging  and  connivency  of  their 
thin  membranes,  as  to  leave  no  entrance  for  a  fluid; 
as  appears  in  .the  Pores  of  Ropes-  how  hard  foever 
twilled)  muft  of neceffity  overcome  the  weak  refill- 
trice  of  the  {freights  in  all  Filtres  and  Porofe  bodies : 
and  confequently  the  blcudmay  be  infinuated  into  the 
Capillary  veins  by  a  Mechanic  aftion  like  that  of  Fil¬ 
tration.  «If  this  propofition  be  true,  the  greatell  diffi¬ 
culty  occurring  in  the  whole  myftery  of  the  Circular 
tion  of  the  blond,  is  now  at  length  lolved. 

The  blond  haying  in  this  manner  palled  the  afore- 
laid  {freights,  and  entred  into  the  Canales  of  the 
ifnall  veins,  by  the  fame  motive  force,  whereby  it  was 
infinuated  (  for  Rich  an  ingrefs  is  not  poffible  without 
motion  )  may  be  advanced  a  little  farther  in  its  way  by 
its  proper  force,  and  by  external  force,  and  alfb  by  the 
impulfe  of  the  new  bloud  following  behind ;  as  we  fee 
water  fuckt  up  by  a  Filtre,  to  be  carried  on  to  the  end 
of  the  lift.  Afterward,  becaufe  many  fmall  veins 
meeting  together,  make  one  wider  duche*  or  pipe ;  and 
becaufe  in  this  larger  pipe  the  former  impulfive  force 
of  neceffity  grows  more  and  more  languid  and  faint 
by  degrees,  and  by  confequence  the  motion  of  the 
bloud  is  retarded  :  therefore  it  ftands  in  need  of  fbme 
auxiliary  forces,  to  be  carried  on  the  reft  of  its  journey. 
Thefeare,  Firft ,  the  force  by  which  the  Circular  Fi¬ 
bres  of  the  Veins,  that  naturally  have  a  periftaltic 
virtue,  contrail  themfelves  always. after  they  have 
been  ftretchkl,  as  all  Nervofe  and  other  tenfile  bodies 
are  obferv'd  to  do:  Secondly ,  The  Compreflion  of 
the  Veins  by  the  weight  of  the  Circumambient  air 
or  Atmofphear,  and  the  Elaftic  virtue  of  the  air  in¬ 
spired  ^  Thirdly ,  The  Tonic  motion  of  the  Mufcles,. 

when, 
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when  they  aft ;  together  with  the  various  motions  of 
the  Vifcera,  and  of  humours  dilcurrent  through  the 
body;  all  which  more  or  lefscomprefs  the  veins.  Now, 
that  the  manner  how  this  compreflion  promotes  the 
continual  decurfe  of  the  bloud  in  the  Veins,  maybe- 
the  more  fully  and  clearly  underftood ;  I  will  take  li¬ 
berty  to  lay  down  this 

v  '  ,  '  '  J  '  .  t  \ 

Second  PROPOSITION. 

That  by  the  artifice  of  the  Valves,  the  Comfreffions  of  the 
•  Veins  f  rot  rude  the  Blond  toward  the  heart,  with  a  moti -  • 
an  doubly  fvifter ;  not  indeed  in  a  continual  flux,  but 
with  little  paufes  inter f  os'  dy  and  with  unequal  velocities. 

^  • 

We  here  behold  in -the  Crural  vein  flit  open  from'  Figure 
end  to  end,  certain  V-alves  placed  at  unequal  diftances- 
in  the  infide  of  the  Vein :  which  for  demonftration 
fake  are  accurately  reprefented  in  this  Figure  expos’d  Figure 
to  fight;  Thef t  Valves  (  ye.-fee )  are  nothing  but  half 
pockets  of  a  membranofe  fubftance,  or  little  bladders 
affixt  to  the  Tides  or  walls  of  the  Vein,  and  relembled 
by  AONMP.  and  BON  QJt.  They  are  found 
fometimes  Tingle,  fometimes  in  pairs  placed  one  op- 
pofite  to  the  other,  and  laterally  touching  each  other ; 
as  at  N  O,  the  convex  tops  of  whicfopair  refpeft  the 
Capillary  beginnings  of  the  Veins  beyond  HL;  J?ut 
the  Orifices  of  their  cavities-  P  O,  R  Q,  open  toward , 
the  heart,  have  refpeft  to  the  parts  I  K.  Now  I  am 
todemonftrate,  that  from  this  firuft tire  and  fituation 
of  the  Valves,  it  is  neceflary  that  the  Bloud  be  pro¬ 
truded  toward  <  the  heart.  Imagine  then,  that  the  • 
fame  portion  of  the  Vein  HMQjL  is-  replete  with 
bloud  j  and  becauleby  the  circular  Fibres  of  the  Vein 
itfelf,  and  by  the  ambient  Mufcles,and  perhaps  alfo  by 
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the  gravity  of  t'he  Atmofphear,  one  part  of  the  Vein 
is  conftringed  after  another  all  along  ;  it  muft  be,  that 
the  lateral  walls  S  T  come  nearer  to  each  other  to¬ 
ward  V  :  and  then  the  Vein  fo  girded  will  lofe  its  Cy¬ 
lindrical  form,  and  be  turn’d  into  two  little  funnels, 
H  V  L,  MV  Qj  which  are  lefs  capacious  than  the 
former  Cylinder,  and  therefore  the  bloud  which  was 
contained  in  the  fpaces  V  H  S,  and  V  L  T,  will  be 
expell’d  out  of  the  Orifice  H  L ;  but  the  remaining 
quantity  of  bloud  contained  in  the  fpaces  V  S  M,  and 
V  QjT,  will  belqueez’d  without  the  Orifice  MQ_, 
toward  I  K.  It  appears  then,  that  from  the  above- 
mentioned  comprefiion  of  the  fides  or  walls  of  the 
Vein, the  bloud  isexprefs’d  in  equal  quantity  to  theop- 
pofite  parts  ;  and  this  would  certainly  happen,  if  the 
Valves  were  removed..  But  becaufe  to  the  walls  of 
the  Vein  within,  M  P,  QR,  are faftned  two  Valves  ; 
it  is  necelTary,  that  the  bloud  impuls’d  by  a  comprelli- 
on  made  in  ST,  be  forced  through  the  narrow  chink 
N  O  ;  becaufe  the  yielding  fluid  contain’d  in  the  cavi¬ 
ties  of  the  Valves,  and  urged  by  the  advenient  bloud, 
is  conftringed,  and  thruft  out  of  them;  and  thenin- 
ftantly  the  fides  of  the  Valves,  that  before  touched 
each.other,  NO,  receding  one  from  another, leave  an 
open  way,  by  which  the  flux  of  bloud  coming  on  from 
M  S  T  Q,  may  be  infinuated,  and  pals  forward  be¬ 
yond  A  B.  Again,  after  the  bloud  hath  pafled  the 
confines  of  the  Valves  P  O,  R  O,  there  neceflarily 
follows  a  reftriftion  of  the  little  chink  N  O.  For, 
the  bloud  itfelfmuft,  by  reafon  of  its  heavy  bulk,  and 
fluidity,  fill  the  little  baggs  of  the  Valves,  and  fo  their 
foft  and  pliable  fides  being  dilated  till  they  mutually 
touch,  ought  clofely  to  fhut  the  rimulu  N  O. 

Moreover,  becaufe  the  V ein  is  not  conftringed  in  all 
■its  parts  at  the  fame  time,  but  part  after  part  fuccef- 

iive'y ; 
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lively;  therefore  after  the  bloud  is  transferred  beyond 
the  Valves  within  the  little  funnel  ABCD,  there  fol¬ 
lows  a  conftrifldon  of  the  walls  AD,BC,  in  the  fame 
time,  in  which  S  T  is  not  conftringed.  And  becaufe  by 
reafon  of  the  clofe  fhutting  of  the  rimula  N  O,  half  the 
bloud,that  was  contain’d  in  the  fpaces  EAG,  FBG, 
cannot  flow  back  toward  A  B,  finding  the  obftacle  A 
O  B  fiH’d  with  bloud,  and  retain’d  by  the  Valves  ;  it 
is  com  pel  I’d  with  a  reflex  motion,  like  that  of  a  Ten¬ 
nis-ball  rebounding  from  the  wall, to  flow  toward  D  C  : 
and  fince  by  the  fame  compreflion,  the  Bloud  that  was 
contain’d  in  the  fpaces  E  D  G,  F  C  G,  is  protruded 
beyond  D  G  f  therefore  a  double  quantity  of  bloud  is  , 
in  the*  fame  time,  in  which  the  compreflion  is  made, 
expelled  through  that  fame  aperture  D  C  :  but  when  * 
a  double  quantity  of  a  fluid  is  in  the  fame  time  emitted 
at  the  fame  Orifice,  it  mu  ft  run  out  with  a  double  Ve¬ 
locity.  Thus  is  our  Propolition  verified.  And  as  to 
ftngk  Valves ;  from  what  hath  been  faid  of  the  ufe  of 
double,  it  may  eafily  and  genuinely  be  inferred,  that 
they  alfb  help  to  promote  the  courfe  of  the  bloud, 
though  but  half  fo  much  as  the  double.  Wherefore. 
Natures  wifdom  is*  admirable  in  placing  fingle 
Valves  both  at  lefs  diftance  one  above  another,  and 
for  the  moft  part  where  the  Cavity  of  the  Vein  is  , 
a  little  narrower,  or  where  a  left  Vein  laterally  exo¬ 
nerates  it  felf  into  a  greater :  in  both  which  cafes  the 
neceflityof  thisdemonftrated  acceleration  of  the  mo^ 
tion  of  the  Bloud,  feems  to  be  lefs.  In  the  trunk  of 
the  Vena  cava  no  valves  are  found  ;  as  well  becaufe  of 
its  ample  Cavity,  as  becaufe  of  its  contiguity;  to  the 
trunk  of  the  great  Artery,  by  whofe  pulfitions  it  can-  • 
not  but  be  fomewhat  comprefs’d,  and  consequently 
the  Bloud  flowing  through  it,  proportionately  promo¬ 
ted*.  In  the  'jugular  veins  alfo  none  have  yet  been  ob- 

ferved  j 
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'ferved  ;  probably  becaule  in  them  the  bloud  delcends 
fwiftly  enough,  from  its  own  weight  and  fluidity.  In 
[mill  veins  they  are  not  placed  ;  unlels  in  the  Coronary 
veins  of  the  heart,  juft  at  the  place  where  they  empty 
themfelves  into  the  right  Ventricle  of  the  heart :  and 
of  thefe  too  the  ufe  is,  not  to  promote  the  courfe  of 
bloud,  of  which  there  is  no  need  in  fib  final!  a  circuit ; 
but  only  to  prevent  the  reflux  of  it  out  of  that  Ven¬ 
tricle,  in  the  fyjlole  of-the  heart,  as  appears  from  their 
fituation,  and  from  their  conformation.  Norareany 
found  in  the  Arteries ,  in  which  the  bloud,  with  migh¬ 
ty  force  impulft  by  the  conftriftion  of  the  heart,  and 
of  the  Arteries,  needs  no  additional  machine  to  ac¬ 
celerate  its  motion :  except  thofe  that  are  placed  in  the 
inlet  and  outlet  of  the  left  Ventricle,  to  obviate  the  re¬ 
gurgitation  of  the  bloud  into  the  arteria  venofa ,  and 
out  of  the  aorta  into  the  left  Ventricle ;  and  the  two 
very  little  Valves  lited  in  the  two  Coronary  Arteries 
at  their  origine  from  the  aorta,  to  prohibit  the  regrefs 
of  the  bloud  into  the  aorta,  f  • .  • 

•If  this  Artifice  of  the  Valves  affixt  within  the  veins 
be  io  neceflary  to  promote  the  reflux  of  the  bloud  to¬ 
ward  the  heart ;  certainly  he  that  firft  difeovered 
them,  deferves  to  be  remembred  with  honour.  But 
who  was  that  fortunate  man  ? 

-Fabric ins  ab  Aquafendente  put  in  his  claim  to  the 
glory  of  the  invention,  as  wholly  due  to  himfelf;  in 
thefe  very  words.  De  his  it  ague  [  oftiolis  nempe  ve- 
narum  flocut tints,  f 'tbit  prim'um  mirari,  quanto  do  ofliolx 
hac,  ad  hanc  ufque  ntatem,  tam  prifcos,  quant  recentiores 
Anatonticos  adeo  latuerint ;  ut  non  folum  nulla  mentio  de 
ipfis  faff  a  Jit,  fed  neqne  aliquis  -prim  hac  viderit ,  quant 
Anno  Domini  Sept uagefmo  quarto  ftp- a  millefimunt  & 
quingent  efmum,  quo  a  me  fumma  am  Ut  it  i a  inter  dilfe- 
candttm  obfervata  fuere. 

But 
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But  Padre  Pulgentio  profefsly  afcribes  the  invention 
to  that  prodigy  of  Wifdom,  Learning,  and  Virtue, 

Padre  Paolo  the  Venetian :  at  the  lame  time  openly  ac- 
eufing  Aquapendens  of  difingenuous  arrogance  and 
theft, .  for  challenging  to  himfelf  the  honour  of  having 
.  firft  difcovered  the  Valves,  to  which  he  had  no  right ; 
and  for  healing  the  glory  due  only  to  Father  Paul.  The  jn  v]u  nv^ 
fence  of  his  impeachment  is  this.  “  The  whole  Tra- 
“  date  concerning  the  Eye,  which  paffeth  under  the 
“  name  of  Aquapendens,  or  at  leaft  (o  much  of  it  as  con- 
“  tains  new  and  rare  Speculations  and  Experiments,  is 
“  the  work  of  Padre  Paolo ;  whereof  I  have  had  fpeech 
“withfbme,  that  were  eye- witneffes,  and  knew  that 
“a  due  part  of  the  praile  was  not  attributed  to  him 
“  that  deferv’d  it  all.  But  much  more  in  another  mat¬ 
ter  of  more  moment,  which  was  the  finding  out  of 
“  thofe  ValvuU ,  thole  inward  fhuts  or  folds  that  are 
“within  the  Veins.  Of  which  argument  I  do  not 
“find,  that  any,  either  ancient  or  Modern,  hath 
“  made  mention  ;  becaufe  it  was  a  thing  unthought 
“of  till  thefe  times,  when  Aquapendens  moved  the 
“  queftion  in  a  publick  Anatomy.  But  there  are  ftill 
“  living  many  eminent  and  Learned  Phyficians, among 
“  whom  are  Santorio, and  Pietro  Affelineo  a  Frenchman, 

“  who  certainly  know,  that  it  was  no  Speculation,  nor 
“  invention  of  Aquapendens ,  but  of  Padre  Paolo .  Who 
“  confidering  the  weight  of  the  blond,  grew  into  an 
“  opinion,  that  it  could  not  flay  in  the  Veins,  except 
“there  were  fome  bunch  to  hold  it  in,  lome  folds  or 
“  fhuttings,  at  the  opening  and  doling  of  which 
“  there  was  given  a  palfage  and  neeelfary  ALqnilibrium 
“  to  life.  And  upon  his  own  natural  judgment  he 
“fet  himlelfto  cutting  with  more  accurate  obfervafci- 
“  on,  and  lb  found  out  thol Waives,  &c. 
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Having  thus  faithfully  recited  the  Pleas  of  thefe  two 
great  men,  I  leave  it  to  you  to  decide  the  controver- 
fie,  and  to  fix  the  Laurel  on  the  head  of  which  of  the 
Competitors  you  pleafe.  For  my  part,  if  my  judg¬ 
ment  were  confiderable,  I  fhould  declare  my  felf  on 
Padre  Paolo's  fide,  as  to  the  invention ;  and  allow  to: 
Aquapendens  the  honour  of  being  the  firft  that  by  wri¬ 
ting  made  the  thing  known  to  the  world.  Under¬ 
hand  me,  I  befeech  you,  only  of  the  Valves  t hem¬ 
ic  Ives,  not  of  the  true  ufe  of  tnem,  .which  neither  A- 
quapendens,  nor  the  Father  had  the  happinefs  to  dif* 
cover. 

Not  Aquapendens ;  becaufe  of  the  two  ufes  by  him  , 
alfignM  to  thefe  Valves  (which  he  molt  improperly 
named  Ofiiola  )  namely  the  corroboration  of  the  Veinsy 
which  might  other  wife  be  by  the  bloud  every  where 
diftended  and  broken  into  varices  ;  and  the  retardation 
of  the  bloud  in  the  V  eins,  that  fo  all  parts  of  the  body 
might  have  time  to  take  in  their  due  fihares  of  bloud, 
for  their  nourifhment,  and  not  have  their  meat /for- 
footh)  fnatchtaway  before  they  have  fill'd  their  bel-: 
lies:  of  thefe  two  mighty  ufes,  I  fay,  neither  is  true, 
and  both  are  raifed  upon  this  Suppofition,  that  the 
courfeof  the  bloud  is  out  of  the  greater  and  fuperiour 
Veins  into  the  fmaller  and  inferiour ;  which  is  molt 
evidently  falfe  even  by  the  teltimony  of  the  fight.  But 
left  I  be  thought,  either  not  well  to  underftand,  or  to 
mifreprefent  his  meaning ;  I  am  obliged  to  recite  his 
own  words.  Nam  cumin  varicibus,  in  quibm  ant  lax - 
’  arij  aut  rumpi  Ofiiola  par  efiy  pirn  minufue  dilatatas  fem- 
per  venas  confiiciamm  ;  dicer e  proculdubio  tuto  poffumusy 
ad  prohibendamquoquevenanrm  difienfionemfaijj'e  Ofiiola 
aSummo  Opifce  fabrefaBat)&c. Thus  far  then  T  have  done 
him  no  wrong.  He  proceeds.  Erat  profetto  necejfaria 
Ofiiolormn  confiruitio  in  artuum  venisy  qua  non  exigu#y 

. :  -  '  M 
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fed  vel  magnai,  vel  moderate  ftmt  magnitudinis  ;  ut  fci- 
licet  f angitis  nbiqtie  eatenus  retardetur ,  quatenus  cuique 
particuU  alimcnto  fruendi  congrmm  temp  us  detur ,  if  nod 
alioqui  propter  art  mm  declivem  fitum  confertim  ac  rapidi 
flumims  infhzr  in  art  mm  extremitates  nniverfits  confine* 
ret ,  ac  colligeretur ,  idque  turn  harum  part  him  tumor  e,  turn 
fuperpo fit  arum  marcore.  Here  al  (6  I  have  faithfully  in¬ 
terpreted  his  words,  and  ye  fee  that  he  thought  the 
contrivement  of  the  Valves  necelfary  to  retard  the 
motion  cf  the  bloud,  becaule  he  took  it  for  granted, 
that  the  bloud  defeended  through  the  greater  Veins 
into  the  leis:  grofsly  erring  in  both  opinions.  For, 
that  th q  former  is  falfe,  we  have  feen  demonftrated 
.from  the  conftruftion  and  fituation  of  the  Valves 
themfel ves  :  and  that  the  latter  alfo  is  falfe  and  abfurd, 
is  known  to  all  who  underftand  any  thing  of  the  Cir¬ 
culation  of  the  Bloud.  To  thefe  errors  he  hath  in  the 
fame  Page  added  a  third  much  more  extravagant ; 
which  is,  that  the  bloud  is  by  a  flux  and  reflux  perpe¬ 
tually  carried  forward  and  backward  in  the  Arteries. 
For,  attempting  to  give  the  reafon,  why  Nature  hath 
framed  no  Valves  in  the  Cavities  of  the  Arteries ,  he 
faith;  Arteriis  autemoftiola  non  fuere  necef aria ,  neque 
ad  dijlenfionemprobibendam,  propter  tunica  craflitiem,  ac 
robur ;  neque  ad fanguinem  remorandum,  quod fanguinis 
fluxtis  refluxufque  in  Arteriis  per  petal  fiat.  It  appears 
then,  that  this  famous  Anatomift,  who  in  many 
other  things  deferved  well  of  the  Commonwealth  of 
Phyficians,  had  no  juft  title  to  the  honour  of  having 
firft  invented  the  true  and  genuine  ufe  of  the  Valves  : 
nay,  that  he  underftood  no  more  the  Mechanic  reafon 
of  their  conformation,  than  if  he  had  never  heard  of 
or  feen  them. 

Nor  in  truth  did  Father  Paul  (  whom  yet  I  never 
can  mention  without  fecret  veneration  )  iftheafore- 

£>  2  .  recited 

^ - 1 


22: 


Of  the  Circulation  of  the  Bloucf. 


recited  account,  and  what  follows  immediately  after*, 
given  by  his  moft  intimate  friend  during  his  life,  and 
after  his  Hiftorian,  Fulgentio ,  be  true  and  full.  For 
in  Fulgentio  s  narration  of  the  manner  how  the  Father 
camefirftto  find  out  the  Valves ,  there  is  this  palfage. 
44  And  upon  his  own  natural  judgment  he  fet  himfelf 
4£  to  cutting  with  more  exquifite  obfervation,  where*- 
u  upon  he  found  out  thole  ValvnU ,  and  the  right  life  of 
a  them ;  which  do  not  only  ftop  and  hinder  the  bloud 
4C  from  dilating  it  felf  by  its  weight  into  the  Veins  (  as 
u  we  obferve  in  feme  crooked  and  fwelfd  knots )  but 
<£  alfo  that  bloud  running  up  and  down  with  lb  much 
a  liberty,  and  in  lb  great  quantity,  it  might  eafily  fufi 
t£  focate  the  natural  heat  of  thofe  parts,  which  ought 
46  to  receive  their  nourifhment  from  it.  W  hence  it  is  - 
plainly  apparent,  that  the  Father  alio  attributed  a 
double  ufe  to  the  Valves :  one,  the  very  fame  with 
the  former  dreamt  of  by  Aquapendens,  who  probably 
borrowed  it  of  the  Father ;  viz*,  to  prevent  the  dilata- 
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and  that  both  believed  the  bloud  to  flow  out  of  the 
greater  Veins  into  the  left,  which  the  Fabric  and  fi- 
tuation  of  the  Valves  plainly  contradict :  it  neceflarily 
follows,  that  neither  of  them  could  be  Author  of  that 
much  more  noble  and  more  difficult  invention  of  the 
CIRCULATION  of  the  bloud;  which  it  was  mo¬ 
rally  impoffible  for  any  man'  to  deduce  from  their  ab- 
furd  opinions  concerning  the  ufe  of  the  Valves,  and 
the  glory  of  which  is  wholly  due  to  that  incomparable 
man  Dr  .HARVT.  Who  by  admirable  Sagacity  of 
Spirit,  by  numerofe  Experiments  and  Obfervations 
Anatomical,  and  by  affiduous  Meditation,  perhaps 
alfo  by  the  fecret  ManuduClion  of  Fate,  that  had  re-  * 
ferved  the  fecret  for  his  knowledge,  attained  at  length 
to  the  invidiofe  felicity  of  finding  it  out,  and  revealing 
it  to  the  world.  I  wonder  therefore  that  fome  men  of 
not  obfcure  names  in  the  Catalogue  of  Anatomifts, 
have  fhewn  themfelves  fb  ungrateful  and  envious  to^ 
ward  this  immortal  man,  astoalcribe  this  divine  in¬ 
vention  to  Padre  Paolo  :  I  mean,  JohJV aUus  and  Pho.  Joh.  Wakeus 5 
Bartholimm  The  former  of  whom  doubted  not  to  wri 
thus.  Vir  incomparabilis  Paulus  Servita  Venetus  Valvu-  sxnguinv*  ‘ 
larum  in  venis  fabric  am  obfervavit  accuratius ,  quam  mag. - 
nus Anatomicus  Fabricius  ah  Aquapendente  poftea  edidit; 

&  ex  ea  Valvular um  conflitutione  aliifque  experiments 
hunc fanguinis  motum  \_puta  Circularemfdeduxit^egregioq; 
fcripto  a f  emit ,  quod  etiamnum  intelligo  apud  Venetos  af 
Jervari;  Ab  hoc  Servita  edoffus  vir  dotttffimus  Guliel-- 
mus  Harveius  fanguinis  hunc  motum  accuratius  indaga - 
vit)  inventis  auxit ,  probavit  firmius ,  &  fuo  divulgavit 
nomine .  The  other  had  the  confidence  to  affirm,  Thom.  Bar-  1 

that  Vefingius  had  communicated  to  him,'  as  a  fecret  thoiin,  epij?. 
never  to  be  revealed  (forfooth  )  to  any  third  perlon, 
that  the  Circulation  of  the  bloud  was  the  invention  of* 

Eather  Paid  the  Servite ,  who  had.  written  a  book  of  ity 

which... 
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which  was  in  the  cuftody  of  Fulgent  to  at  Venice.  To 
refute  this  palpable  fiction,  to  what  I  have  already 
laid  of  Father  Paul’s  ignorance  of  the  right  ufe  of  the 
Valves,  I  need  add  only  this,  that  if  Fulgentio  had  had 
in  his  hands  any  fuch  Manulcript  of  the  Fathers,  as 
thefe  Detractors  have  imagined;  'tis  wonderful 
ftrange  he  fhould  never  fo  much  as  mention  either  that 
or  the  Circulation  in  his  whole  H  iftory  of  the  Father’s 
life  ;  when  of  all  the  fubtle  Speculations  and  difco- 
veries  of  natural  fecrets  by  him  attributed  to  the  Fa¬ 
ther,  nothing  would  have  fo  much  conduced  to  the 
propagation  of  his  glory,  as  that.  Here  therefore 
I  put  an  end  to  this  long  digreflion,  to  which  the  ne- 
celfary  contemplation  of  the  Valves  gave  an  inviting 
occafion,  and  which,  being  intended  only  to  do  right 
to  the  venerable  memory  of  Dr.  Harvy ,  all  lovers  of 
truth,  as  well  as  all  Members  of  this  Noble  Society 
will  ( I  prefume^i  eafily  pardon,  f . • . 

Having  inquired  into  the  velocity  of  the  motion  of 
the  bloud  in  the  Veins, and  the  mechanic  caufes  there¬ 
of  ;  let  us  next  confider  the  velocity  of  the  motion  of 
the  fame  bloud  in  the  Arteries.  For  the  dearer  under- 
ftanding  of  which  I  lay  down  this  Third  Propofition, 


PROPOSITION  III. 

That  the  Arteries  of  an  Animal,  their  conftriction  or  pttl- 
fation  being  complete ,  do  not  remain  wholly  empty  of 

Evident  it  is  even  to  fenfe,  that  all  the  veins  of  a 
Sanguineous  Animal  taken  together,  are  larger  or 
more  capacious,  perhaps  in  a  quadruple  proportion, 
than  all  the  Arteries  put  together :  and  the  whole  mafs 
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of  bloud  runs  through  all  both  Veins  and  Arteries, 
which  mafs  in  full-grown  men  commonly  exceeds  not 
1 8,  or  20  pints  :  and  though  the  Veins,  by  reafon  of 
their  tranfparent  coats,  always  appear  full  of  bloud, 
yet  a  man  may  doubt,  whether  the  Arteries  alfb  be 
•  always  full;  that  is,  whether  they  only  give  palfage 
to  the  bloud  in  the  time  of  the  puliation,  and  then  in 
the  time  of  their  quiet  remain,  wholly  empty,  or  not. 
To  relolve  this  doubt  therefore,  I  lay,  that  the  Arte¬ 
ries,  if  they  were  wholly  empty  in  the  intervals  of 
their  pullations,  then  being  laid  naked  to  the  fight, 
they  would  appear  conftringed  and  lank,  like  chords, 
extended :  but  our  eyes  allure  us,  that  on  the  contra¬ 
ry  they  retain  their  round  and  plump  figure,  and  be- 
ing  prels’d  by  the  finger  refill  the  preflure  ;  neither  of 
which  can  polfibly  confift  with  a  total  exinanition. 
Again,  the  Veins  being  laid  naked,  if,  after  the  pul-  . 
lation  of  the  heart,  the  Arteries  rema’n’d  empty  ;  then 
certainly  would  the  pipes  of  the  Veins  by  the  quantity 
of  J  pints  of  bloud  crouded  into  them  more  than  what 
they  are  proportion’d  to  contain,  be  diftended  at 
leal!  a  third  part  more  than  they  ought :  but  this  is . 
fenfibly  falfe,  for  their  coats  are  not  diftended  beyond 
their  ufual  rate.  Ergo,  the  Arteries  are  at  no  time 
wholly  empty. 

Moreover,  in  Animals  whole  Arteries  aretranlpa- 
rent,  as  in  Snakes,  Vipers,  Eels,  Froggs,  &d  we : 
may  from  their  Purple  or  bluilh  colour  perceive  the 
Arteries  to  be  full  of  bloud.  W  hich  is  alone  fufficient 
to  evince,  that  the  Arteries  do  not  remain  empty  after 
thep  lfationof  the  heart,  but  contain  at  leafta  4 th 
part  of  the  whole  mafs  of  bloud,  which  in  a  man  is  , 
about  s;  pints. 

Yet  farther, the  Arteries, in  the  moment  of  their  pul-  - 
fation,  are  highly  turgid,  when  yet  not  above  ?  ounces , 
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of  bloud  is  emitted  into  them  by  the  Syflole  of  the 
heart.  Therefore,  if  before  the  Syflole  the  Arteries 
were  wholly  empty,  a  fpaee  20  times  greater  than 
their  bulk  is,  would  inevitably  be  filled  by  the  3  ounces 
of  bloud  emitted  by  the  heart :  but  this  certainly  is  im- 
poflible  without  fuch  a  rarefadionofthe  bloud,  which 
no  man  of  common  fenle  will  admit.  Therefore  to 
replenifh  fo  great  a  vacuity  in  the  Arteries,  there  muft 
•  come  into  them  five  pints  of  bloud,  either  from  the 
heart,  or  back,  out  of  the  Veins  :  but  neither  of  thefe 
is  poffible  in  nature. 

Let  us  add,  that  3  ounces  of  bloud  emitted  by  the 
Syflole  of  the  heart,  cannot  fill  a  fpaee  greater  than 
half  a  foot  of  the  next  Arteries  to  the  heart.  There¬ 
fore,  if  the  Arteries  were  empty  before  the  Syflole ; 
truly  all  the  reft  of  the  Arteries  would  remain  empty 
alfb  in  the  following  Syflole  ;  and  confequently  could 
not  beat  at  the  fame  time  with  the  heart,  and  the  Cir¬ 
culation  of  the  bloud  through  them  would  be  inter¬ 
rupted  or  difeontinued,  contrary  to  the  mechanic  ne- 
ceffity  thereof. 

In  fine,  we  are  convinced  by  common  experience, 
when  an  Artery,  whether  it  be  great  or  final!,  is  cut, 
the  bloud  is  in  every  puliation  fquirted  out  with 
mighty  violence.  Now  it  is  impoflible  this  fihould 
happen,  unlefsall  the  Arteries  were  full  of  bloud  all 
along  from  their  beginning  to.their  end ;  becaufe  the 
violence  of  the  ftream  of  bloud  gufhing  from  the  in- 
cifion,  hath  no  other  efficient  caule,  but  the  protru- 
fion  of  the  bloud  coming  on  behind  and  urging,  the 
antecedent.  But  in  the  following  puliation  there  is 
an  acceflion  of  no  more  than  3  ounces  of  bloud ; 
which  cannot  by  its  quantity  replenifh  half  the  capa¬ 
city  of  the  Arteries.  Therefore  unlefs  there  remain, 
after  every  puliation,  5  pints  of  bloud  in  the  Arteries, 

.  they 
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they  cannot  be  made  turgid  again  in  the  following  pul¬ 
iation.  So  that  nothing  is  more  certain  or  more  evi¬ 
dent  than  this,  that  in  a  living  Animal  the  Arteries 
are  never  empty.  Quod  erat  ojlendendum. 

.  **  t 

From  the  precedent  Theorem  naturally  arifes 

this  Confect  ary : 

That  after  the  puliation  of  the  heart,  there  remains 
in  the  Arteries  the  4  th  part  of  the  whole  mafsof  bloud 
conteined  in  the  body  of  an  Animal;  and  in  a  man 
commonly  about  5  pints :  and  that  the  proportion  of 
bloud  expreffed  by  the  Syftole  of  the  heart  into  the  Ar¬ 
teries,  is  about  one  twentieth  part  of  the  bloud  con¬ 
tain’d  in  them.  As  alio  that  3  ounces  of  bloud  ejefted 
eut  of  the  heart  into  the  Arteries,  fill  a  fpace  in  the 
Arteries  next  to  the  heart  no  greater  than  half  a  foot, 
namely  fo  much  as  is  triple,  or  quadruple  to  the  lati¬ 
tude  of  the  Ventricles  of  the  heart. 

PROPOSITION. 

That  the  motion  of  the  Bloud  in  the  Arteries ,  is  threefold 
frvifter  than  the  motion  of  the  Heart ,  that  imp  ells  the 

Bloud ; 

Becaufe  in  the  fame  time  are  abfblved  all  thefe  moti¬ 
ons,  viz.  the  dilatation  of  the  Pores  of  the  heart,  the 
reftriftion  of  its  Cavities  by  the  fwelling  inward  of 
the  walls  of  the  Ventricles,  the  expulfion  of  the  bloud 
contein’d  in  the  Ventricles,  the  motion  of  the  expulfed 
bloud  in  the  Arteries,  and  the  promotion  of  the  mafs 
of  bloud  praeexiftent  in  them,  caufed  by  the  urgency 
of  the  new  bloud  coming  on  out  of  the  heart;  all  thefe 
actions,!  fay,  are  performed  in  the  fame  time. 

E  And 
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And  it  appears,  that  the  three  former  operations 
are  performed  with  the  fame  velocity  in  the  heart,  be¬ 
caufe  the  Fibres  of  the  heart,  by  reafon  of  their  abbre¬ 
viation,  are  with  the  fame  motion  moved  through  the 
fame  (pace  of  the  amplitude  of  the  Ventricles, through 
which  they  are  moved  by  reftringing  the  fame  Ven¬ 
tricles,  and  (quirting  out  the  bloud  that  was  conteined 
in  them.  And  the  two laft  operations  likewife  are  per¬ 
formed  with  the  fame  velocity.  For  look  how  much 
[pace  the  bloud  expelled  out  of  the  heart  runs  through 
in  the  Arteries,  juft  fo  much  fpace  muftthe  mafs  of 
bloud  praeexiftent  in  them  be  driven  through,  in  the 
fame  time  ;  becaufe  one  part  of  the  bloud  muft  give 
way  to  another  urging  it  forward, as  faft  as  that  comes 
on  behind. 

But  if  the  motion  of  the  conftriftion  of  the  heart  be 
compared  with  the  progreffive  motion  of  the  bloud  in 
the  Arteries ;  then  doubtlefs  they  wilfeniot  be  found 
to  be  of  equal  velocity  :  becaufe  the  form^notion,w.s, 
of  the  conftriftion  of  the  heart,  is  made  through  a 
fpace  equal  to  the  latitude  of  the  Ventricles  of  the 
heart,  which  at  moft  excedes  not  3  inches  breadth  : 
but  the  fpace  through  which  the  3  ounces  of  bloud 
expreffed  out  of  the  heart,  run  in  the  Arteries,  is  equal 
to  the  length  of  half  a  foot.  Therefore  the  fpace  will 
be  triple  at  leaft  to  the  fpace  of  the  former  motion  : 
and  yet  both  thefe  motions  are  performed  in  the  fame 
time.  Ergo,  the  motion  of  the  bloud  in  the  Arteries 
i*s  threefold  fwifter  than  the  motion  of  the  heart,  that 
caufes  it.  Quod  erat propofitum . 

I  add  this  remark,  that  the  motion  oft  lie  bloud  in 
the  Arteries  is  always  the  fame,  whether  the  three 
ounces  of  bloud  emitted  into  them  out  of  the  heart, 
exaftly  fill  the  fpace  dilated  in  them ;  or  whether  any 
portipn  of  it  be  after  their  repletion  expelfd  out  of 

them. 
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them.  For  in  both  cafes,  the  bloud  praeexiftent  in  the 
Arteries,  is  juft  fo  much  promoved  in  its  courfe,  as 
3  ounces  newly  emitted  take  up  of  fpace,  which  run 
through  more  of  length  than  half  a  foot,  f  • .  • 

A- 

Here  I  cannot  fairly  decline  to  encounter  a  vulgar 
error,  that  ftands  in  my  way.  Which  is,  That  the 
bloud  is  expelled  out  of  the  Orifices  of  the  Arteries 
into  the  fubftance  of  the  Parts,  by  no  other  caufe  but 
the  conftri&ion  of  the  Heart.  To  refute  which  I  will 
affert  this 

PROPOSITION, 

That  the  caufe  expelling  the  Bloud  out  of  the  Arteries ,  is 
not  the  Syflole  of  the  Heart  alone ,  hut  the  confirUfive 
or  per  if  alt  ic  motion  of  the  Arteries  themf elves  natural¬ 
ly  and  necejfarily  fncceeding  their  expanfon . 

To  the  puliation  of  the  heart  two  effects  are  fubfe- 
quent,  viz.  the  repletion  of  the  Arteries  by  the  bloud 
emitted  into  them,  and  the  expulfion  of  the  fame 
bloud  out  of  them  into  the  habit  of  the  parts.  Now 
certainly  thefe  two  operations  cannot  be  performed 
together  or  at  the  fame  time;  becaufe  the  former  is  done 
by  dilatation,  and  the  other  by  conftri&ion  of  the  fame 
Arteries,  which  two  contrary  motions  cannot  be  co¬ 
incident.  W  herefore  it  is  of  abfolute  neceffity,that  the 
repletion  of  the  Arteries  be  precedent,  and  the  evacu¬ 
ation  be  fubfequent. 

But  the  repletion  cannot  be  made  without  a  violent 
diftention  of  the  tranfverfe  or  circular  Fibres  of  the 
Arteries,  and  we  all  know,  that  all  the  Fibres  of  vet 
fels,  no  lefs  than  thofe  of  the  Mufcles,  of  the  Guts*, 

S  tomach,  T endons,  Membranes,  and  the  like  Fibrofe 
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parts,  naturally  refill  diflra&ion,  and  have  a  power 
of  contra£ling  themfelves  after  extenfion.  Y ea  more, 
we  fee  that  all  Fibres  even  in  their  natural  poftureare 
fomewhat  upon  the  ftretch :  for  when  they  are  cut, 
they  inflantly  fliorten  themfelves  toward  both  ends  : 
which  would  not  happen,  if  they  had  been  conftituted 
in  a  middle  ftate  betwixt  laxity  and  extenfion,  as  a 
Bow  unbent  is  quiet, fullering  neither  contraction  nor 
diftra&ion  of  its  parts. 

Now  if  all  Fibres  even  in  their  natural  ftate  fuffer 
fbme  degree  of  ftretching  ;  certainly  when  the  Arte¬ 
ries  are  repleniflit  with  bloud,  their  cavity  mud  be 
dilated;  and  in  the.  dilatation  of  their  cavity,  their 
tranfverfe  or  circular  Fibres  muft  fuffer  much  more 
ftretching,  than  they  did  before.  And  becaufe  to  this 
dilatation  of  the  Arteries  a  conftriftion  immediately 
fucceeds,  which  is  not  poflible  to  be  effected  without 
an  abbreviation  of  the  circular  Fibres  of  the  Arteries ; 
and  becaufe  that  abbreviation  or  contraction  is  conna¬ 
tural  to  the  Fibres  themfelves :  therefore  it  is  impofli- 
ble,  that  the  Arteries,  after  that  violent  firetching 
caufed  by  their  repletion  and  turgency,  fhould  not  ex- 
ercife,  by  natural  neceffity,  that  mechanic  power  they 
have  of  contracting  themfelves,  by  vertue  of  their 
circular  Fibres  girding  them  inward :  and  equally  im- 
poffible,  that  the  Arteries  fhould  fo  contract  them¬ 
felves,  wkhout  expelling  at  the  fame  time  out  of  their 
Orifices,  the  bloud  that  dilated  them.  W hence  it  ap¬ 
pears  beyond  difpute,  that  the  fpontaneous  conflriCti- 
on  of  the  diflended  Arteries  is  the  caufe  of  theexpul- 
fion  of  the  bloud  out  of  them  into  the  fubflance  of  the 
parts ;  contrary  to  their  opinion,  who  afcribe  this 
expulfion  only  to  the  Syftok  of  the  heart,  ff  • .  * 
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The  natural  method  of  acquiring  Science,  ye  know, 
is  to  begin  from  things  more  known,  and  then  to  ad¬ 
vance  to  things  lefs  known  ;  to  procede  from  effects 
to  their  caufes.  Seeing  therefore  that  we  are  now 
certain  that  the  bloud  in  Animals  is  carried  by  a  per¬ 
petual  circular  motion  through  all  parts  of  the  body ; 
our  next  bufineft  is  to  enquire,  what  are  the  Caufes  of 
this  admirable  motion,  as  weli  the  find  as  the  effici¬ 
ent: 

I  begin  from  the  find ;  it  being  a  queftion  worthy  • 
our  confederation,  why  or  to  what  end  Nature,  all! 
whole  counfels  and  aftions  are  ordained  by  an  infi¬ 
nite  wifdom,  hath  infiituted  this  rapid  Circulation  of 
the  bloud? 

Conftantitis  even  from  common  experience,  thar 
whenever  the  bloud  is  quiet  or  ceafes  from  motion,  , 
whether  within  or  without  the  body  of  an  Animal,5 
the  red  andgrumofe  part  of  it  foon  curdles,  and  is- 
feparated  from  the  ferofe  or  albumen :  and  fb  the  con- 
ftitution  or  contexture  of  it  is  dilfolved  and  corrupted : 
whereas  on  the  contrary,  while  the  bloud  continues*- 
in  perpetual  motion  within  its  veffels  in  the  body  of  a 
living  Animal,  fb  long  the  ordinate-  mixture  of  its 
elements,  due  temper,  and  vital  conftitution  of  it  is 
conferved;  for  mechanical  reafons  in  our  enfuingdifc- 
courfe  to  be  explained; 

It  feems  then,  that  fueh  a  mixture  of  the  conftituent 
parts  of  the  bloud,  upon  which  the  vitality  of  it  doth 
neceffarily  depend,  cannot  be  otherwife  conferved, , 
than  by  a -continual  agitation  andconcuflion  made  in  > 
the  veffels,  firft  by  the  heart,  with  ftrong  force  im¬ 
pelling  the  bloud  through  the  Arteries  •  then,  that  im-> 
pulfive  force  languifhing^by  filtration  in  the  fpaces » 

intermediate  betwixt  the  Arteries  and  Veins. ;  jnexfe : 

**  • 
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in  the  Veins,  by  the  conftridion  of  their  circular 
Fibres,  by  the  compreflion  of  the  Mufcles,  and  the 
J 'ifccr.t,  and  the  infpired  air.  Ail  which comprefTions 
would  not  fuffice,  were  not  Valves  placed  commodi- 
oufly  within  the  Veins,  by  which  the  motion  of  the 
bloud  is  accelerated,  and  a  farther  conquaffation  of  it 
made. 

And  here  we  meet  with  a  fair  occafion  to  reflect 
upon  the  mutual  Anaftomofes  of  the  Capillary  Veins, 
and  the  infrequent  difbribution  of  Valves  in  one  and 
the  fame  Vein  :  for  both  thefe  contribute  alio  their 
proportions  toward  the  end  now  under  our  difquifiti- 
on.  For,  the  texture  of  the  Veins  being  indeed  lax  and 
loft,  yet  fuch  as  may  by  virtue  of  their  circular  Fibres 
be  conftringed  and  contra&ed  :  hence  it  is,  that  by  the 
bloud  regurgitating  in  thofe  trads  of  the  Veins,  that 
have  no  Valves,  by  the  great  quantity  and  force  of  its 
regurgitation  or  recoiling,  the  loweft  part  of  the  Vein 
is  much  dilated  ;  and  on  the  contrary  the  higheft  part 
is  contraded  :  So  that  the  bloud  being  by  this  reflux, 
though  inobfervable,  agitated  and  conquaffated,  may 
revive  its  due  commiftion,  andconferve  its  vital  con- 
ftitution.  It  appears  then,  the  defect  of  Valves  alfb 
hath  its  ule.  Within  the  cavities  of  the  Arteries  (  as 
I  faid  before)  no  Valves  are  placed,  becaufe  the  grand 
force,  by  which  the  bloud  is  impell’d  through  them, 
is  more  than  fufEcient  to  conquaflate  and  commix  it, 
by  wedging  in  as  it  were  the  more  fluid  albugineous 
particles  among  the  red  grumofe  particles,  that  from 
both  forts  comixt  per  minima*  molectdas  (  as  they  fay  ) 
and  yet  mutually  reludant,  the  Vital  Mication ,  or 
Of  dilatory  inteftine  motion  of  the  bloud  may  be  con¬ 
tinued.  So  then  here  is  neither  need  of,  nor  place  for 
a  Fermentation.  No  w  from  the  confideration  of  thefe 
things  premifed,  I  conclude,  that  the  Circulation  of 

the 
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the  Blond  was  inflituted  for  the  confervation  of  its  requi - 
file  temper  and  vital  constitution :  Which  was  to  be 
inquired,  and  which  leads  us  to 

The  admirable  effects  and  benefits  arifing  to  the 
Animal  Oeconomy  from  the  lame  Velocity 
of  the  Circulation  of  the  Blond  ; 


W hich  being  certainly  fo  great,  that  the  whole  mate 
of  bloud  runs  its  circular  race  in  the  twentieth  part  of 
an  hour,  or  thereabouts,  even  in  a  fedentary  and  fe* 
date  man  ;  as  hath  by  many  been  demonftrated  from 
the  quantity  of  bloud  commonly  conteind  in  the 
body,  from  the  number  of  Pulfes  made  in  an  hour, 
and  from  the  quantity  of  bloud  expreft  by  every  pulfe :  \ 

of  the  heart :  and  we  having  already  feen  what  advan¬ 
tage  redounds  to  the  bloud  it  felf  from  this  velocity  :  • 
ourcuriofity  fpurs  us  on  to  enquire  alfo,  what  other 
foopes  or  ends  Nature  may  probably  be  conceived  to  -  ,  j 

have  propofed  to  herfelf,  when  fhe  inftituted  this  *  '  m 

fo  rapid  motion ;  or  what  emoluments  and  benefits 
from  thence  redound  to  the  Oeconomy  of  the  whole 
body. 

Of  thefe  th efirft  feems  to  be  this,  that  in  every' pul¬ 
iation  of  the  heart,  a  great  quantity  of  bloud  is  eflrufed  H 

and  protruded  out  of  the  Capillary  Arteries  into  the 
habit  of  the  parts,  for  their  refocillation  by  influent- 
life  (  of  which  I  have  formerly  difcourfed  copiofely  in»  \ 

this  place.  )  For,  by  how  much  fwifter  the  motion  off  | 

any  liquor  or  other  fluid  through  a  pipe  or  canale  is,,, 
fo  much  a  greater  quantity  of  it  is,  in  equal  time,  ef- 
fufed  at  the  Orifice  thereof ;  as  hath  been  ingenioufly 
demonftrated  by  B,  Caflellns :  and  therefore  the  bloud  ^ 
is,  like  a  full  and  rapid  torrent,  impelled  into  the 
Pores  of  the  flefih  and  Vifcera . 
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The  fecond  is  the  energy  of  the  ftroke,  with  which 
the  bloud  proje&ed  by  the  heart,  dafbes  againft  the 
fame  extreme  parts :  which  energy  is  compofed  of  the 
degree  of  velocity,  and  of  the  quantity  of  bloud  im- 
pulled,  as  that  excellent  Mathematician  Jo.  Alfhonfut 
Borellus  hath  fully  demonftrated.  By  this  ftroke  it  is, 
that  the  newly  emptied  and  conniving  porofities  of  the 
Mufcles  and  Vi [cent  are  forced  open  and  replenifhed 
with  the  impulfed  bloud,  that  communicates  to  them 
vital  heat  and  frefh  vigor  :  and  that  the  torpid,  ufe- 
lefs,  and  excrementitious  particles  there  remaining, 
are  protruded  and  expelled,  partly  through  the  pores 
ef  the  skin,  partly  through  veflels  deftined  to  their 
tranfportation  and  expulfion.  So  that  by  this  rapid 
rufhing  in  of  the  bloud,  nature  attains  to  not  only  a 
reviving  of  the  folid  parts  of  the  body,  but  alfo  to  the 
expurgation  of  the  bloud  it  felf  from  its  unprofitable 
and  excrementitious  parts,  in  the  Emunctories  or¬ 
dained  for  that  office. 

A  third  advantage  is,  that  by  the  fame  rapid  ve¬ 
locity  of  the  bloud,  and  its  vehement  intrufion  into 
the  narrow  meatus  of  the  parts ;  the  current  thereof 
diflodges,  rinfes  away,  and  carries  with  it  many  other 
amoveable  particles  of  various  kinds,  Saline,  Sulphu¬ 
reous,  &c.  principally  the  reliques  of  the  nutritive 
and  nervofe  juices  brought  thither  from  the  brain ; 
which  though  unprofitable  now  to  the  refection  and 
invigoration  of  the  parts  in  which  they  were  left,  may 
yet  be  of  fome  ufe  to  recruit  and  conferve  the  Crafis  of 
the  bloud,  and  to  expedite  the  fecretion  of  its  excre¬ 
ments.  This  artifice  of  nature  we  may  more  eafily 
comprehend,  by  obferving,  that  the  foreign  particles 
now  mentioned  are  extricated  and  rinfed  away  by  the 
bloud,  not  in  ample  velfels,  but  after  the  egrefs  of  the 
bloud  out.ofthe  Capillary  Arteries, in  the  intermediate 
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fpaces  betwixt  them  and  the  Capillary  Veins,  where 
end  innumerable  Ifnall  Canales,  forne  of  which  bring 
in  the  nutritive  and  nervofe  liquors,  others  export  the 
fuperfluous  and  left  profitable  particles  of  them; 
which  fmall  pipes  are,  like  the  Capillary  roots  of 
plants,  almoft  every  where  dilfeminated  into  the 
fleflhy  parts,  into  the  Vifcera ,  and  (  mo  ft  frequently) 
into  the  gjandules.  And  this  feems  to  be  done,  to  the 
end  that  fo  many  particles  of  thefe  fpiritual  and  noble 
juices,  being  rinfed  away  by  and  commixt  with  the 
the  bloud,  may  advance  and  conferve  the  due  con¬ 
fidence  and  conftitution  of  it. 

Now  of  thefe  three  confiderable  benefits,  no  one 
leems  to  me  poflible  to  be  attained  otherwife  than  by 
the  perpetual  and  rapid  motion  of  the  bloud.  'Where¬ 
fore  I  am  not  deftitute  of  a  rational  ground  to  fupport 
my  conjecture,  that  for  thefe  ends  Nature  thought 
fit  to  inftitute  the  fwift  motion  of  the  bloud  in  its 
Circulation.  rf  \ e 

But  what  may  we  conceive  to  be  the  reafon  that 
induced  Her  to  inftitute  alio  fb  multiplied  a  repe¬ 
tition  of  this  courfe  of  the  bloud  through  the 
lame  ways  ? 

>  A  River,  we  know,  though  the  water  be  in  a  con¬ 
tinual  flux,  is  yet  ftill  the  fame  river,  becaufe  the 
elapfed  parts  are  continually  fiicceeded  by  new  waters 
coming  on  with  the  fame  degree  of  fpeed  to  fupply  it. 
But  to  maintain  this  perpetual  fucceffion  and  fupply, 
upon  which  the  identity  of  the  river  necelfarily  de¬ 
pends,  there  is  required,  either  an  immenfe  quantity  of 
waters  from  a  fpring  to  feed  the  current,  or  the  fame 
elapfed  water  muft  be  brought  back  again  to  the  foun¬ 
tain  whence  it  flowed,  that  fb  by  perpetually  reiterated 

F  eircuf 


•\h  *  •  W  \ 


*•  -Ti***  rrcs>  W 


ill  H 


Hit  * 


J!l|f 

1  l< 


iff 


Of  the  Circulation  of  the  Btoud. 

circuitions  the  courfe  of  the  river  may  be  confervec?? 

^  diU  Mm  „uoW hich  otherwife  would  foon  fail  and  ceafe.  ^  _ 

5e  rM.  Series  We  are  then  no  longer  to  admire  that  Nature, having 
,  nud/h.  t  ...  defigned  to  bring  the  rivet  of  bloud  with  a  moft  rapid 

~ — r  G0Urf^  through  the  whole  body  of  an  Animal,  for  the 

various  ends  above  explained  ;  and  refolved  to  make 
that  courfe  perpetual,  during  the  life  of  the  Animal 
made  ufe  of  the  fameexpedient^/^.to  ref  etc  the  circui- 
lion  of  the  fame  bloud  without  intermiffion.  For  the 
whole  mafs  ofbloud  commonly  found  in  thebodyof  a 
man,  not  exceding  20  pints ;  and  that  quantity  not  fuf-. 
facing  to  maintain  the  courfe  above  5  or  6  firft  minutes, 
of  an  hour :  left  the  current  might  ceafe,  audio  life  alio 
foil,  it  was  neceifary  that  the  circulation  of  the  fame 
mafs  ofbloud  fhould  be  continually  reiterated,  for  the 
confervation  of  life. 

Befides  this  neceffity,  there  are  many  admirable  ules 
and  advantages  which  Nature  brings  to  an  Animal, 
by  often  repeating  the  period  of  the  circuition  of  the 
bloud  through  the  fame  ways.  For  if  the  Circulation 
were  not  in  this  manner  reiterated, the  bloud  could  not 
be  defalcated  from  its  biliofe  excrement  in  the  Liver, 
nor  (  according  to  the  vulgar  opinion  )  from  the  matter 
of  Urine  in  the  Kidneys ;  nor  could  either  the  Chyle  be 
commixt  with  the  bloud  in  the  heart,  or  the  Lymfhd  be 
brought  to  temper  and  dilute  it  in  the  Veins  :  nor  could 
various  other  operations  neceifary  to  the  Animal  (eco¬ 
nomy  be  performed.  All  which  it  were  not  difficult  for 
me  to  deduce  from  this  repeted  circuition  of  the 
Bloud,  if  the  fhortnefs  of  the  time  appointed  to  me  for 
the  adminiftration  of  my  prefent  province,  did  not  ob¬ 
lige  me  to  pals  by  all  collateral  dilquifitions,and  to  per***- 
my  principal  Theme,  the  Motion  of  the  Bloud, 
From  the  final  caufes  of  which  X  will  therefore  in  a  di- 
red  order  procede  to  the  Efficient* 
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Of  the  Heart,  and  its  Pulfation. 


TO  mealiire  the  Divine  Wifdorn  elucent  in  every 
Organ  of  an  Animal,  by  the  fhort  line  of  hu¬ 
man  Re  afon,  is  indeed  extreme  folly  :  and  yet 
I  doubt  not  to  applaud  and  follow  the  coun- 
fel  of  Erafijlratusy who  (  as  Galen  relates  )  adviled  -Phy- 
iicians  to  folve  all  the  actions  naturally  done  in  the  body 
of  an  Animal,  by  Mechanic  Principles ;  fo  far  at  leaft, 
as  the  dim  light  of  my  limited  underftanding  may 
ferve  to  guide  me  in  my  refearches.  For  not  to  depend 
upon  the  authority  of  Plato ,  who  laid,  Geos  did  yea- 
-  pcerfe!,  that  God  always  works  by  Geometry  ;  or  of  his 
greatefi:  difciple  Ariflotle ,  who  from  thence  called  God, 
N ev£p(77rcLrvv  t?  koct^S,  the  Mechanic  of  the  world  :  we 
have  the  greater  authority  of  the  Sacred  Scripture 
itlelf,  that  God  hath  framed  all  things  in  number , 
mighty  and  meafure .  Whoever  therefore  intends  with 
due  care  to  ftudy  any  part  of  his  works,  muft  therein 
chiefly  confider  number,  weight,  and  meafure,  i.  e.  the 
Mechanifm  of  it :  otherwife,  in  the  end  he  will  find  his 
mind  rather  fwelfd  with  opinion,  than  fill’d  with 
knowledge.  Why  then  may  not  we,  who  are  Chri- 
ftians  as  well  as  Natural  Philofbphers,  take  thole  parts 
of  an  Animal  to  be  Machines  or  Engines,  which  evi¬ 
dent  reafon,  and  chiefly  lenfe  flhew  to  be  fuch  ?  or  who 
hath  prohibited  us  to  inveftigate  the  formal  realbn 
and  manner  of  their  operations  ?  It  is  not  more  certain* 
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that  no  mortal  can  know  enough  of  Gods  works ;  than 
it  is,  that  the  more  we  are  able  to  difcover  of  his  wifi 
dom,  power,  and  goodnels  difcernible  in  the  mirrour 
ofhis  Creatures,  the  more  we  lhall  find  our  felves  ob¬ 
liged  to  admire,  love,  and  adore  him,  Equally  cer¬ 
tain  it  is  alio,  that  no  kind  of  devotion  is  more  accepta¬ 
ble  to  him,  than  that  which  procedes  from  knowledge 
ofhis  infinite  Perfebiions :  and  that  the  Sacrifice  of 
Prailes  offer’d  up  to  Heaven  from  the  mouth  of  one, 
who  has  well  ftudied  what  he  commends,  are  more 
finable  to  the  Divine  Nature,  than  the  blind  appiaules 
of  the  ignorant.  Wherefore,  fince  we'are  now  come 
to  the  Efficient  caufe  of  the  before  defcribed  motion  of 
the  bloud,  which  our  fenles  plainly  fhew,  and  all 
learned  Anatomifts  acknowledge  to  be  the  Pulfation  of 
the  heart ;  and  fince  it  is  equally  manifeft,  that  this 
Puliation  is  an  action  intircly  Mechanick :  letus  atten¬ 
tively  contemplate  and  confider  the  Mechanifm  of  the 
heart,  from  whence  that  action  neceffarily  proceeds. 
For  the  true  realon  and  manner  of  the  Pulfation  being 
known ;  our  dilquifition  of  the  motion  of  the  Bloud 
will  be  complete,  and  we  lhall  lb  much  the  more  ad¬ 
mire  and  laud  the  skill  of  the  Divine  Engineer,  who 
contrived  and  made  the  Machine  of  the  heart  of  lb 
imall  a  bulk,  and  yet  of  lb  ftupendous  power  and 
force.  Nor  ought  we  to  delpair  of  finding  what  we- 
fearch  for :  becaule  though  the  Heart  of  man  be  to  us- 
inf crut able,  as  to  its  fecret  thoughts  and  relerves  ;  it 
ferns  not  to  be  infcrutable,  as  to  its  Fabric  and  Con¬ 
formation.  I  will  therefore  endeavour  to  explain  the 
ftru&ure  of  it. 

That  the  Heart  is  a  Mufcle  of  the  fame- nature,  with 
the  Muffles  of  the  Limbs,  is  apparent  to  the  fight,  and 
will  be  more  apparent,  if  the  Carnofe  Fibres  of.  it  be 

plumpt 


plumptupby  boyling.  .For  then  we  may  plainly  per¬ 
ceive,  that  it  is  compofed  of  robufl:  flefhy  Fibres  of  the 
fame  Prifmatical  Figure,  of  the  famecolour,  and  con- 
fiftence,  and  tenacity,  as  the  Fibres  of  other  Mufcles 
have:  and  therefore  the  Fibres  of  it  are  in  like  man¬ 
ner  inelongable,  and  refift  diftraftion ;  they,  as  thofe 
of  other  Mufcles,  fpontaneoufly  contract  themfelves 
after  extention,  may  be  fwelfd,  and  acquire  hardnefs, 
when  they  aft  in  the  Puliation  of  the  heart.  So  far  the. 
rffembUnce  holds. 

But  yet  the  Fibrofe  conftitution  of  the  heart  differs 
from  that  of  all  other  Mufcles,  in  this ,  that  the  flefll 
of  the  heart  is  firm,  hard,  uniform,  of  a  deep  ruddy 
colour;  nor  are  theprifmatic  columns  leparated  from 
the  little  membranes  and  innumerable  Tendinofe 
Fibres,  as  the  Fibres  of  the  other  -  Mufcles  are.  Befides , 
the  difpofition  and  configuration  of  the  Fibres  of  the 
heart  is  extremely  divers  from  that  obferved  in  alf 
others.  For  here  the  Fibres  are  neither  direft,  nor 
parallel  among  themfelves ;  but  curve  and  fpiral,and- 
in  wonderful  manner  varioufly  interwoven  and  impli-- 
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heart.  Under  this  flratum  lye  other  Layers  of  Fibres 
defending  obliquely  and  fpiralJy, which  ftiil  more  and 
more  inclining  toward  the  Cone,  before  they  arrive 
■thither,  are  deculfated,  and  interwoven  among  thern- 
felves  and  with  other  orders  of  Fibres,  and  thence 
turned  toward  the  irifide  of  the  heart,  they  are  partly 
refletied,  in  oblique  fpires,  and  as  it  were  fillets  run¬ 
ning  tranfverfe,  toward  the  balls  of  the  heart,  and 
partly  feem  to  compofe  the  internal  columns,  to  which 
the  little  chords  of  the  three-pointed  and  the  mitral 
valves  are  faftned  ;  while  other  fome  of  them  being 
tranfverfly  woven  together, form  the  Sinus  of  the  right 
Ventricle.^  That  this  concife  delcript'ion  is  yet  true 
and  agreeable  to  Natures  original,  in  the  tra&s  and 
•contexture  of  the  various  orders  of  Fibres,  of  which 
the  Mufcle  of  the  heart  is  for  the  moft  part  compofed ; 
will  foon  appear  to  any  that  hath  skill,  patience,  and 
(  what  I  now  want )  leifure  to  unravel  them  Layer 
after  Layer.  And  as  for  others  whole  curiofity  is  not 
urgent  enough  to  induce  them  to  take  that  pains,  I 
refer  them  to  the  concordant  teftimonies  of  thofe 
Learned  Anatomifts  of  this  age,  who  have  profeffedly 
wri  tten  Angular  books  of  the  ftru&ure  of  the  Heart : 
1  mean  the  famous  Marcellas  Malpighius  <•(  who  leems 
to  have  been  the  firft  that  accurately  unravell’d  the 
threds  of  the  glome  of  the  heart,  at  Pifa,  Anno  Domini 
1657.)  Dr  .Lower,  and  Laurentius  Tiellimis ,  and  Ni- 
chol.  Steno.  From  which  Authors  though  Gerardus 
Blajsus  of  Amfierdam  hath  collected  whatever  he  hath 
delivered  concerning  the  Heart  in  his  Rhapfody  en¬ 
titled  Amtome  Animaliiim  :  Yet  he  hath  not  blufht  in 
his  Chapter  de'Corde,  to  fhew  himfelf  uncivil  and  un¬ 
grateful  toward  the  Second,  in  thefe  words  :  Generali 
huic  fabric x  cordis ,  p  art ic  ul aria  varia ,  una  cum  figur  is  ^ 
Calpar  Bartholinus,  di(]>ut.  de  Corde,  addere  fe  velle  pro¬ 
mitt  it  : 
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mittit :  confultum  adeoque  videtur ,  ea,  qua  Lowerus 
fuse  exbibet  TraCt.  de  Corde ,  pro  non  editis  habere,  maxi- 
mi  cum  vel eadem  qua  Stenonius  tradiderat,  contineant ; 
'vel,  Authore  dicio  Bartholino ,  erronea  vlurim.t.  In 
which  Paragraph  of  bafe  detraction,  malice  and  falff 
hood  contend  for  fuperiority  fq  palpably,  that  the  Au¬ 
thor  refutes  himlelf.  For  if  Dr.  Lower's  book  con¬ 
tains  nothing  new,  nothing  but  what  Stem  had  before 
taughtin  his  of  the  fame  lubjed ;  Why  did  not  B/a- 
ftis  trace  him  in  his  thefts,  and  bring  at  leaft  fome  par¬ 
ticular  infiances  of  his  ufurpation?  Which  he  ought 
to  have  done, to  conviffb  the  perfbn  whom  he  accufed  of 
being  a  Plagiary.  Nay,  why  did  he  tranfcribe  into- 
his  own  Chaos  of  Collections  Anatomic ,  the  different 
delcriptions  andjudgments  of  Stem  and  Lower ,  con¬ 
cerning  the  lame  things?  Whence  alone  it  is  moft 
evident,  that  the  Utter  owed  not  what  he  wrote  to  the : 
induftry  of  the  former.  And  as  for  the  other  part  off 
the  calumny ;  -viz.  that  Lower  had  deliver’d  many 
things  erroneous :  I  would  fain  ask  of  Blafhssjw hy  then 
did  not  you  let  a  black  Afterilc  upon, and  confute  thole : 
errors  fmguUtim,  but  leave  themto  in  feel  the  minds 
of  young  Students  in  Anatomy?  or  rather  why  did ; 
you  propagate,  them,  by  filling  whole  Iheets  with 
Lowers  texts  and  doQ:rines,as  true  and  worthy  the  Rea¬ 
ders  belief?  But  whither  has  my  zeal  for  our  honour’d . 

1  Collegue's  reputation  tranfported  me. ?  I  now  remem¬ 
ber,  that  I  fit  not  here  to  wipe  off  the  dirt  that  either 
envy  or  ill  nature  has  thrown  upon  any  member  of 
this  moft  Learned  Society,  the  meaneft  of  whom  is 
nucli  more  able  to  vindicate  himlelf,  than  I  am. 
Wherefore  deprecating  your  difpleafure  againft  my 
digreflion,  I  refume  the  thread  of  my  dilcourle. 

Among  the  above  delcribed  various, and  lometimes 
contrary  orders  of  Fibres,  which,  by  their  Ipiral  con¬ 
volutions 
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volutions  andhiutual  interledions,  feem  to  give  to  the 
heart  its  circular  and  Conical  Figure,  in  which  it  is 
not  relembled  by  any  other  Mufcle  whatfoever ;  are 
difleminated  in  great  multitude  Ipriggs  of  Nerves,  de¬ 
rived  from  the  interior  branch  of  the  Eighth  pair,  pro¬ 
perly  named  par  vagum  :  all  which  palling  betwixt 
the  arteria pulmonaris  and  the  aorta,  firft  beltow  many 
fmaller  furcles  upon  the  Auricula  on  each  fide,  and 
then  implant  themlelves  into  the  Fibrole  fubftance  of 
the  heart  in  divers  places.  The  manner  of  which 
their  implantation  is  plainly  vifible  in  the  heart  of  a 
Calf,  Lamb,  or  other  new  born  Animal,  whileit  is  yet 
warm. 

But  becaufe  in  things  Anatomic,  the  Eye  isa  better 
inftru&or  than  the  Ear ;  I  have  caufed  to  be  accurate¬ 
ly  reprefented  in  this  Figure,  the  whole  Syftem  of 
Nerves  pertaining  to  the  Heart  and  its  Ears ;  to  help 
both  the  underlianding  and  memory  of  younger 
Students,  for  whole  lake  chiefly  Lectures  were  at  firft 
inliitiited  in  this  College. 

FIGURE  III. 

/  < 

In  this  Figure,  A  A,  A  A,  reprelent  the  Nerves  of 
the  Eighth  pair  cut  off:  which  though  derived  from 
the  fame  origine,  are  yet,  in  a  man  after  they  have 
palled  out  of  the  Skull,  divided  into  two  Trunks  ;  of 
which  the  exterior,  denoted  by  B  B,  is  call’d  the  In- 
terco(lal  branch, becaule  in  its  delcent  toward  the  parts 

ot  the  lower  belly,  it  receives  many  Spriggs  of  other 

Nerves  fhooting  forth  between  the  ribs  from  the  Spi¬ 
nal  marrow,  as  auxiliaries ;  and  the  interior,  named 
par  vagum,  from  its  various  windings  and  turnings, 
firft  diftributes  divers  furcles  in  its  paffage  downwards 
to  the  heart,  then  fubdividing  itfelf  into  more  threads, 
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is  dirteminated  into  the  Vifcera  contained  in  the  abdo¬ 
men. 

DDy  The  plexus  of  the  former  or  inter  cofid  branch* 
call’d  ramus  Cerv  icalis ,  becaufe  in  man  it  is  fited  on 
each  fide  in  the  middle  of  the  neck. 

££,  The,  plexus  of  the  Nerves  of  the  Uter  branch 
or  par  vagum . 

£>  The  Cardiac  plexus ,  in  which  are  terminated 
fmaller  Nervofe  tendrels,  GGG,  arifingoneach  fide 
from  the  plexus  cerv  icalis  of  the  intercofial  nerve. 

£/ H9  Surcles  of  a  confpicuous  nerve  (hooting  forth 
from  the  plexus  of  the  par  vagum ,  and  terminating  it- 
felf  in  the  plexus  Cardiac  us. 

II 9  Many  nervofe  produftions  from  the  plexus  of 
the  par  vagum9  diftributed  to  the  Pericardium ,  to  the 
veffels  conjoin'd  to  the  heart,  and  to  the  ears  of  it. 

Remarkable  furcles  of  nerves  from  the  plexus 
CardiacuSy  which  parting  betwixt  the  artcria  pulmona- 
riay  My  and  the  aorta  Ny  are  terminated  in  the  fub- 
ftance  of  the  heart. 

LLy  Two  confiderable  Nerves  fent  from  the  par 
vagum  to  the  heart ;  which  are  varioufly  combined, 
as  it  were  by  mutual  inofculation,  both  among  them* 
lelves,  and  with  Nervofe  branches  ifluing  from  the 
plexus  Cardiacus;  to  the  end,  doubtlefs,  that  both 
might  be  ftrengthned  by  that  union.  Thefe  feem  to 
be  the  principal  of  all  Nerves  pertaining  to  the  heart, 
and  mold  likely  to  convey  influence  from  the  brain  to 
the  heart  (  whatever  that  influence  be  )  to  invigorate 
it,  and  maintain  it  in  perpetual  motion  ;  probably  by 

Supplying  the  heart  with fuccus  nutritius  in  great  plen¬ 
ty. 

OOOO,  The  Mufeulofe  fubftance  of  the  heart,  in¬ 
to  which  the  feid  Nerves  are  inferred. 


ILowerus  de 
Corde  fag.  14. 
novijf '.edition . 
rd  W  illis  de 
Ccrebro , 
fffeurobgia* 


Of  the  Heart,  and  //s  Pulfatiofr. 

Tn  this  manner  hath  Nature  furnifhed  the  heart  of 
mm  with  ftore  of  Nerves ;  thereby  providing  for  its 
ftrength  and  continual  motion.  Nor  hath  fhe  much 
diverfified  her  work  in  the  hearts  of  Brutes.  For  all 
the  difference  that  hitherto  hath  been  obferved  in 
them,  as  to  the  Nerves,  is  only  this  ;  that  befide  the 
produftionsthat  come  from  the  Nerves  of  the  Eighth 
pair,  in  a  place  fomewhat  higher,  and  are  diftributed 
to- the  heart;  in  moft  Brute  Animals  there  are  more¬ 
over  very  many  fpriggs  fhooting  from  the  fame 
Nerves,  where  they  pafs  above  the  heart,  and  receive 
as  auxiliary  fupplies,  nervofe  furcles  paffing  betwixt 
the  ribs  from  the  Spinal  marrow ;  which  are  font 
down  dire&Iy  into  the  fubftance  of  the  heart,  as  if  the 
more  eafily  to  convey  fome  influence  into  it.  No  great 
difference  this  :  and  yet  the  caufe  that  induced  Nature 
tomakeit,  maybe  great.  Whatitis,  is  difficult  to 
find  out.  It  may  probably  have  fome  refpect  to  the. 
swze  pofture  of  Brutes,  which  being  horizontal,  muff 
caufe  the  ponderofe  machine  of  the  heart  to  fwagg,. 
and  the  cone  to  point,  not  toward  the  midrif  as  in  ereti 
man,  but  toward  the  Sternum  :  and  therefore  in  them 
there  might  be  need  of  more  auxiliary  Nerves  toaflift 
the  hearts  motion  in  that  pofition.  But  whatever 
may  be  the  truereafon,  I  do  not  affent  to  their  con- 
jeclure,  who  fay,  that  becaufo  the  heads  of  beafts  look 
downward,  therefore  the  providence  of  Nature  hath 
furnifhed  their  hearts  with  more  Nerves,  left  Animal 
Spirits  fhould  not  in  fufficient  fwarms  be  font  every 
moment  from  the  prone  head  into  the  heart  of  a 
Brute, that  pofition  of  the  brain  (for  footh)  rendring  the 
tranfmiflion  of  thefo  Spirits  more  difficult  and  flow. 
And  the  reafon  why  I  do  not  affent  to  this  witty  con- 
jebfure,  is  becaufo  neither  the  Authors  of  it,  nor  any 
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other  man  whofe  writings  I  have  read, have  diffidently 
proved,  that  there  are  fuch  things  as  Animal  Spirits  in¬ 
terim  naturd.  In  fome  books  indeed  whole  Common¬ 
wealths  of  them  are  found,  fo  that  ye  can  hardly  pals 
along  without  meeting  crouds  of  them.  But  till  I  fee 
their  Exijlence  other  wile  than  precarioufly  alferted  ;  I 
am  juftly  exculable  if  I  doubt  thereof.  „ 

The  Heart  being  thus  compoled  of  many  myriads  of 
ftrong  Fibres  of  various  orders,  by  moft  denies  con¬ 
texture  compatt ;  and  of  various  Nerves  interfperft : 
it  required  to  be  continually  cherifhed  with  due  heat 
as  well  without  as  within.  Wherefore  the  Heart  having 
no  heat  but  what  it  receives  from  the  bloud,  in  which 
Only  the  true  Calidum  innatum ,  the  lar  familiaris  re- 
fides ;  Nature  hath  furnifhed  it  with  two  Arteries ,  for 
its  own  peculiar  ufe,  divided  almoft  from  their  origine 
into  two  trunks ;  the  Orifices  of  which-  open  them- 
lelves  near  to  the  beginning  of  the  aorta ,  immediate!]' 
without  xhzValvuU  Semilunares.  They  are  fitly  called 
Coronary  Arteries, becaule  their  trunks  do  not  prefently 
enter  into  the  parenchyma  or  fubftance  of  the  heart,but 
firft  make  their  tour  or  circuit, the  more  commodioufly 
to  dilperle  their  branches,  round  the  balls  of  it,  in 
mannerof  a  crown,  or  rather  a  Diadem :  and  though 
from  their  very  original  they  divide,  and  recede  the 
one  from  the  other  to  the  oppofite  regions  of  the  heart ; 
yet  they  meet  again  in  their  extream  branches,  and  by 
mutual  Anafiomofes  or  inoculations  communicate  be¬ 
twixt  themfelves,  fo  that  if  any  liquor  be  in  jetted  into 
either  of  them,  it  will  in  a  moment  appear  to  diffufe  it 
felf  alfo  through  the  other.  And  this  mutual  Commu¬ 
nication  feems  to  be  defign’d  to  a  good  end.  For  fince 
the  neceffity  of  influent  heat  or  life  is  equal  in  all  parts 
of  the  heart,  that  neceffity  could  not  be  more  com¬ 
modioufly  fatisfied  any  way,  than  by  this1  Artifice  of 
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mutual  inofculation  betwixt  the  extremities  of  thefs 
two  Arteries. 

No  fboner  hath  the  bloud  thus  imported,  commu¬ 
nicated  its  vital  heat  to  the  fubftance  of  the  heart,  than 
it  is  thence  exported  bythe  two  Coronary  Feins ,  which 
in  like  manner  encompaffing  the  heart,  and  by  their 
'  numerofeemiflary  furcles  imbibing  the- bloud  effuled 
out  of  the  Arteries,  reduce  it  into  the  right  Ventricle, 
thence  to  be  brought  through  the  Lungs  back  again 
into  the  left.  So  that,  here  is  a  private  circulation  in  a 
fmall  circuit,  inftituted  for  the  peculiar  benefit  ofithe 
Heart.  As  the  extreme  furcles  of  the  Coronary  Arte¬ 
ries  are  mutually  inofculated,  lb  allb  are  thole  of  the 
Coronary  Veins,  as  is  apparent  from  ocular  inlpefH- 
on.  For,  if  you  take  the  heart  of  a  Calf  or  any  other 
very  young  Animal  (  for  in  fuch  thele  veflels  are  moft 
eafily  difcernable  )  and  with  the  back  of  a  pen-knife 
gently  impel  the  bloud  from  one  fide  of  the  heart  to* 
ward  the  other,  you  fhall  fee  it  flow  out  of  the  Vein 
of  one  fide  into  that  of  the  other,  and  vice  versa .  Nor 
is  it  to  be  doubted,  but  that  in  all  other  parts  of  the 
body  there  is  the  like  mutual  communication  per  ana a 
flomojin  betwixt  Capillary  veflels  of  the  fame  bind. 

Befides  the  proper  veflels  of  the  heart  now  defcribed, 
there  are  annext  to  its  bafis  alio  two  Subfidiary  Mufcles y 
hollow  and  round,  from  thence  call’d  AuricuU  cordis f 
framed  with  no  left  art  than  the  Heart  it  felf,  though- 
of  lels  bulk.  For  they  are  compofed  of  robuft  Fibres- 
too,  and  difpoled  in  the  lame  order ;  and  as  their  mo¬ 
tion  precedes  that  of  the  Heart,  fohavethey  Nerves- 
from  furcles  of  the  Eighth  pair  before  they  reach  to 
the  heart  it  lelf.  Befides,  their  intermediate .  flelhy 
Fibres, which  form  little  mufculofecoltmns,  are  elonged 
to  oppofiteTeW^-^  For  the  Tendon  at  the-bafis  of  the.' 
Heart  is  common  alio  to  the  ears  of  it,  and  ferves, 
f,  <  ?,  them5 
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them  for  a  fulcrum  or  prop ;  and  on  the  other  part  of 
the  right  Ear,  where  it  refpefts  the  Vena  Cava,  it  is 
firmed  by  a  harder  and  Tendinole  circle:  betwixt 
which  twoTendons  the  Fibres  tending  to  each  are  ter¬ 
minated  ;  as  appears  in  the  right  Ear  of  a  human  heart 
inverted.  Of  thele  Ears,  the  right  is  always  greater 
than  the  left.  Perhaps  becaule  the  flux  of  the  bloud 
being  1  els  rapid  out  of  the  Venn  Cava into  the  right 
Ventricle  of  the  heart,  than  out  of  the  Arteria  V znofa 
into  the  left,  whither  it  is  impelfd  by  the  compreffi- 
on  of  the ‘Lungs*  and  by  the  coincident  elafticity  of' 
the  infpired  air  :  it  was  therefore  requifite,  the  capa¬ 
city  of  the  right'Ear  fhould  be  proportionately  larger, 
to  receive  and  transfund  into  the  right  Ventricle  a 
quantity  of  bloud  fufficient  to  fill  it.  For  evident  it  is, , 
that  the  office  of  thefe  Ears  is,  like  that  of' funnels, , 
to  tranfmit  the  bloud  into  the  Ventricles  of  the  heart. 

For  the  fame  reafon,  the  trunk  of  the  Venn  Cava9 
when  it  approaches  to  the  heart,  participates  fome- 
what  of  the  nature  of  a  Mufcle;  For  there  it  is  furni- 
fhed  with  flefhy  circular  Fibres,  by  which  it  is  con- 
ftringed,  and  confequently  the  bloud  running  through ‘ 
die  canale  thereof  is  urged  the  fafter  into  the  right' 
Ear :  in  the  lame  manner  as  when  a  gut  or  bladder  is 
outwardly  conftringed  by  the  hand,  the  liquor  there¬ 
in  contained  is  exprelfed,  and  its  regrefs  hinder’d.^ 

We  have  now  Purvey’d  the  Strutt  nr  e  of  this  admira¬ 
ble  Machine  the  Heart,  at  leafl:  fo  much  thereof  as; 
may  lerve  to  render  more  plain  and  intelligible  what  I? 
am  about  to  fay  concerning  the  Attion  thereof.  To 
which  I  now  pafs. 

E  vident  it  is  both  to  the  fight  and  to  the  touch,  that 
in  the  afl:  of  Piilfation ,  the  whole  flefhy  fubltanceoP 
the  heart  is  ftretcht,  and  hardned  with  very  great* 

force,- 
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force,  as  all  other  Mufcles  are,  when  they  aft :  and 
certainly  this  tenfion  and  induration  arifes  from  the 
Very  Structure  of  the  heart.  For  the  Fibres  of  the  co¬ 
lumns  of  it,  and  their  cylindrical  fafciculi  or  combina¬ 
tions,  have  not  their  ends  faftned  to  Bony  or  Tendi- 
nofe  props,  as  moft  other  Mufcles  have ;  but  relying 
only  upon,  and  having  both  their  beginning  and  end 
in  the  pendulous  heart  itfelf,are  retain’d  by  an  inftable 
foundation  orhypomochlitm, yet  with  tenacious  firmnefs. 
Hence  it  comes,  that  the  t  urgency  of  the  Fibres  of  the 
heart  feems  not  to  have  been  ordained  by  Nature  for 
the  traUion  and  approximation  of  their  extreme  terms ; 
but  on  the  contrary,  that  there  might  be  made  a  de- 
curt  ation  or  Ihortning  of  the  Fibres,  that  by  their  fwel- 
Jing  they  might  reftringe  and  leflen  the  hollow  perime¬ 
ter,  and  fo,  like  a  Prels,  fqueez  out  the  bloud  therein 
contein  d,  juft  as  boys  Spirt  the  ftones  of  plums  by 
compreffing  them  ftrongly  betwixt  their  thumb  and 
fore-finger.  This  is  evinced  from  hence,  that  in  every 
Puliation  or  T  enfion  of  the  heart,  the  bloud  contein’d  in 
the  Ventricles  is  with  very  great  violence  Squirted  out 
into  the  Arteries,  as  water  is  Squirted  to  great  di- 
ftance  out  of  a  Syringe  by  the  embolus  or  rammer.  But 
more  evidently  by  putting  your  finger  into  a  hole  made 
by  incifion  in  the  heart  of  a  living  Animal.For  in  every 
Syftole  of  the  heart,  you  fhall  feel  your  finger  pinched 
all  round  about,  as  by  a  pair  of  pincers,  by  the  fwoln 
and  indurated  flefh  of  the  Heart.  Though  therefore 
the  external  fuperficies  of  the  heart  be  not  in  the  Pul¬ 
iation  augmented  j  yet  certainly  the  whole  flelhy  lub- 
ftance  of  it  is  at  that  time  truly  fwell’d  up,  and  in- 
creafed,  and  indurated. 

Here  I  have  affirmed  two  things  difficult  to  be  con¬ 
ceived,  more  difficult  to  be  proved.  The  one  is,  that 
the  decurtationof  the  Fibres  of  the  heart,  which  always  is 
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effected  in  its  act  of  P iilj "at ion ,  doth  by  leffening  the  cavi¬ 
ties  of  its  Ventricles ,  exprefi  the  blond  contend'd  in  them . 
The  Other  is,  that  though  in  the  fane  Pnlfation ,  the 
outward  fuperfice  of  the  heart  be  not  augmented ,  yet  the 
whole  flejhy  fubfiance  of  it  is  fo  enlarged ,  as  to  fill  a  greater 
/pace  than  before.  Wherefore,  fince  this  action  of  the 
heart  cannot  be  dearly  underftood,  unlefsthe  Mecha¬ 
nic  reafbns  of  both  thefe  Propofitions  be  firfi:  explained  ; 
and  fince  that  work  hath  been  done  to  our  hands,  with 
great  labour  of  mind  and  profound  judgment,  by  that 
excellent  Mathematician  Jo.  Alphonfus  Bore/lus ,  in  his^ 
ftcond  Volumn  de  motu  Animalium ;  not  long  fince 
publifhed:  I  chuft  rather,  info  obfture  a  way,  to 
lead  my  Auditors  of  the  Younger  fort  by  his  brighter 
Torch,  than  by  the  Glow-worm  light  of  my  own  un¬ 
demanding.  Omitting  then  the  Lemmata  or  intro¬ 
ductory  propofitions  by  him  premiftd  to  his  demon- 
ffrationsof  the  Mechanic  reafon  of  the  Aftion  of  the 
Heart :  I  will  venture  to  make  my  folf  an  Interpreter 
of  fo  much  of  his  Theory  concerning  that  abftrufo: 
fubjeCt,  as  feems  to  me  requifite  to  the  explication r 
thereof:  referring  thofo,  who  fhall  not  be  fatisfied 
with  my  Epitome ,  to  the  book  it  folf,  in  which  the 
argument  is  treated  at  large,  and  more  Mathematico .  II 
begin  from  his  47^  Propofition. 

Let  us  reprefent  to  our  imagination  a  glome  or  bot¬ 
tom  of  fmall  twine  or  thred,  ABR  hollow  within, 
compofod  not  of  one  thred,  but  many,  and  thofo  too- 
tied  to  a  ring,  or  the  fomidiameter  of  the  glome  AET 
R ,  fixed, and  to  the  fuperfice  of  the  cavity  ;  and  wound 
about  Concentrically,  or  Spirally.  Now  if  the  cavi¬ 
ty  be  filled  by  fwelling  of  the  threds  by  their  humefta- 
tion,  the  internal  threds  M 0  fif,  muft  be  corrugated ? 
or  fhrivelled  up  unequally,  always  the  more  increafing 

their: 
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their  wrinkles  or  folds,  by  how  much  the  nearer  they 
come  to  the  Center  ;  and  the  external  Figure  of  the 
glome  will  remain  unaltered. 


FIGURE  V. 


Becaufe  in  a  Rope  of  Hemp,  whether  the  Rope  be 
made  of  a  fingle  twine,  or  compoled  of  many  twines 
twilled  together  Spirally,  the  external  Spires  do  in 
the  lame  order  ftriCtly  embrace  and  bind  down  the 
internal  Spires,  lb  that  they  cannot  be  removed  out  of 
their  places ;  we  lee  that  ropes  are  equally  by  humecla- 
tion  fwelled,  contracted,  and  fufpend  equal  weights. 
Therefore  in  like  manner  glomes  of  thred,  compoled 
of  one  or  more  threds,  ABR,  ought  in  the  lame  man¬ 
ner  to  be  Iwelled,  and  their  cavities  MO  to  be 
filled  by  that  fwelling.  For  the  beginnings  and  ends  of 
their  Spires  are  with  equal  firmnels  retein’d  in  the 
lame  places,  whether  they  be  mutually  knit  by  con¬ 
tinuation,  or  whether  they  be  tied  or  faftned  to  the 
rings  or  other  firm  places  of  the  glome,  as  in  the  4 th 

Figure.  For,  in  both  cafes  the  threds  are  the  fame,  of 

the 
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the  fame  form,  difpofition  and  thicknefs ;  and  the  ex¬ 
ternal  threds  by  their  Tendon  fpirally  gird  in  and  em¬ 
brace  the  internal ;  therefore  they  muft  become,  in 
the  fame  manner,  thicker  by  a  few  drops  of  water,  and 
confequently  in  the  fame  proportion  corrugated  ;  al¬ 
ways  16  much  the  more  fhrinking  into  little  wrinkles, 
by  how  much  the  nearer  they  approach  to  the  Centre ; 
and  their  external  Figures  will  remain  of  the  fame 
bulk  and  magnitude. 

T o  accommodate  this  to  our  prefent  Theme ;  I  fay, 
that  when  the  Porofities  of  the  Fibres  of  the  Mufcle  of 
the  Heart  are  by  internal  hume&ation  dilated,  the  ca¬ 
vities  of  it  ought  of  necedity  to  be  filled  by  the  fleflhy 
fubftanceofit,  without  variation  of  the  external  Fi¬ 
gure  thereof.  For,  becaufe  the  Heart  is  a  glome  hol¬ 
low  within,  compofedofinnumerable  Fibres,  Spongy, 
very  ftrong,  and  not  extendible  in  length ;  which 
Fibres  are  fa  fined  to  the  Tendinofe  rings  of  the  four 
orifices  of  the  heart,  and  fpirally  involved  and  con- 
texed  :  and  becaufe  all  thefe  Fibres  are  by  internal  hu- 
me&ation  fwell’d  no  other  wife  than  the  twines  of  a 
rope,  and  the  threds  of  a  glome  are  made  to  fwell, 
and  become  turgid  by  a  few  drops  of  water  infinuated 
into  their  pores :  Therefore  by  the  fame  necedity,  by 
which  a  glome  contexed  of  threds  is  transformed  in¬ 
wardly,  muft  the  cavities  of  the  heart  be  filled,  the  in¬ 
ternal  Fibres  of  it  being  corrugated,  and  fhortned  un¬ 
equally,  always  augmenting  their  fwol'n  wrinkles, 
by  how  much  nearer  they  approach  to  the  Centre  of 
the  heart ;  the  external  Figure  of  the  heart  being  the 
while  neither  augmented,  nor  diminifhed.  And  thus 
is  the  difficulty  of  the  Utter  of  our  two  Propofitions 
fblved. 
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Let  us  therefore  in  the  next  place  re  fume  the  con- 
fideration  of  the  former,  viz.  That  the  conjlriction  of  the 
Ventricles  of  the  Heart  cannot  be  made  by  the  force  of  the 
contraction  of  its  Fibres. 

If,  according  to  the  common  doCtrine  of  Anatomifts, 
the  proper  aCtion  of  all  Mufclesbe  a  Contraction  oftheir 
Fibres ;  then  it  may  feem  confentaneous,  that  the 
proper  aCtion  of  the  Mufcle  of  the  heart  fhould  alfb  be 
a  contraction  of  its  Fibres  :  and  becaufe  the  heart  is 
not  tied  or  bound  to  any  joints,  as  moft  other  Mufcles 
are,  for  the  bending  of  them,  but  ought  only  to  con- 
ftringeits  own  Ventricles;  let  us  fee,  whether  the 
Ventricles  of  it  may  be  conftringed  by  a  fimple  con¬ 
traction  of  its  Fibres,  or  not.  And  Firft,  if  the  Heart 
be  like  to  a  glome  compofed  of  threds  fpirally  invo¬ 
lute  ;  it  is  manifeft  from  what  hath  been  laid,  that 
Fibres,  when  they  aCt,  cannot  polfibly  exercife  their 
force  by  their  contraction,  and  by  drawing  their  ex¬ 
treme  terms  towards  the  middle ;  becaufe  by  a  cor¬ 
rugation  or  fhrinking  up  into  wrinkles  of  their  length, 
they  muft  rather  be  relaxed.  Therefore  as  a  weight 
hung  on  to  a  lax  cord  cannot  be  raifed  thereby,  while 
the  cord  continues  lax :  So  by  Fibres  lax  and  corru¬ 
gate  cannot  the  oppofite  walls  of  the  Ventricles  of  the 
heart  be  violently  drawn  together,  and  conjoyned. 

Secondly,  but  if  we  fuppofe,  that  the  Fibrofe  Spires 
ofthe  heart  are  not  wound  about  tortuose,  with  turn¬ 
ings  and  windings  quite  home  to  the  Ventricles,  but 
extended  in- a  direCt  courfe  into  the  Ventricles,  and 
there  bound  together  into  thofe  fafciculi  or  fheafs, 
which  compote  many  little  Cylinders  or  cords :  then 
indeed  a  man  may  think,  that  by  fimple  contraction 
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of  the  Fibres  thole  little  Cylinders  may  be  totally  fhort- 
ned,  and  fo  the  oppofite  walls  of  the  heart  be  brought 
to  meet  together.  But  this  is  evidently  impoflible  ; 
becaufe  in  luch  a  pofition  there  muft  neceffarily  be  ad¬ 
mitted  a  corrugation  of  the  whole  concave  fuperficies 
of  the  heart  intercepted  betwixt  the  bafes  of  thole  little 
columns  or  cords;  and  therefore  innumerable  Fibres 
there  contexed  muft  be  crouded  up  together,  and  in 
like  manner  corrugated,  i.e.  relaxed  \  and  by  confe- 
quence  could  notaCt  by  their  tenfe  contraction  ;  which 
is  repugnant  to  the  fuppofition. 

Befides,  in  the  right  Ventricle  of  the  heart  are 
found  but  very  few  of  thole  little  Cylinders  or  co¬ 
lumns  :  and  therefore  thisfubterfuge  can  have  no  place 
there. 

Yet  farther,  a  total  decurtation  of  thole  lame  co¬ 
lumns  or  cords  could  not  be  made,  uniels  the  lengths 
of  the  Spires  ending  in  the  columns  themlelves,  ran 
out  betwixt  other  Fibres,  as  into  (heaths ,  or  about 
putties ;  neither  of  which  contrivances  is  to  be  found 
in  the  heart.  For  the  Fibres  of  the  heart  are  with  de^ 
culfated  directions  contexed,  andfoclolely  and  firmly 
bound  among  themlelves ;  that  they  cannot  by  various 
and  contrary  motions  ftart  out  of  their  places,  and 
run  outamo.ig  other  Fibres  embracing  them. 

In  fine,  that  the  Tenfion  of  the  heart  cannot  be 
folved  by  a  Ample  contraction  of  its  Fibres,  as  hereto¬ 
fore  hath  been  commonly  imagined,  may  be  fufficient- 
ly  evinced  even  from  this,  that  the  bulk  of  the  Mulcles 
of  the  Limbs,  which  when  they  aCt,  are  truly  con¬ 
tracted, is  lenfibly  diminifhed  rather  than  augmented  ; 
but  the  bulk  of  the  heart,  while  it  aCts,  is  augmented \ 
fince  the  Cavities  or  Ventricles  of  ft  are  filled  up  by 
the  fleftiy  fubftance,  the  outward  figure  of  th£  .whole 
heart  being  at  the  fame  time  unchanged  and  undiiHi- 
.  . H  2  ‘  . nifhed^ 
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nifhed.  Wherefore  the  proper  a&ion  of  the  heart  is 
not  performed  by  contra&ion  of  its  Fibres.  Quod  erat 
probandum. 


Hence  arifes  this  Corollary ;  That  the  cavities  of  the 
Heart  are  confi  ringed ,  not  becaufe  the  lengths  of  the  Ven¬ 
tricles  are  J hortned ,  but  becaufe  their  fide-xva/ls  are  brought 
nearer  each  to  the  other ,  fb  as  almoft  to  touch. 


This  appears  from  the  very  pofition  and  configuration 
of  the  Ventricles  of  the  Heart,  and  from  its  operation. 
For,  the  left  Ventricle,  differed  from  the  bottom  to 
the  top, is  (ye  fee)  extended  through  the  whole  length 
of  the  heart,  from  the  Bafis  down  to  the  Cone,  which 
ends  into  a  fharp  pointed  and  flender  wall :  and  fince 
the  external  figure  of  the  heart,  while  it  beats,  is  not 
fhor  tned ;  therefore  neither  is  the  length  of  this  ca  vity 
diminifhed,that  is  to  fay,  the  Bafis  of  the  Cavity  is  not 
brought  nearer  to  the  Cone  of  it.  Befides,  the  Bafe  and 
Cone  of  the  heart  cannot  at  all  be  inflated  and  incraF 
fated;  becaufe  the  Bafe  wants  Fibres,  and  is  intirely 
deftitute  of  flefh,  as  being  wholly  occupied  by  the  four 
ample  Orifices  of  the  Veins  and  Arteries:  and  the 
wall  of  the  Cone  is  very  thin  and  flender.  Therefore 
the  Cavity  cannot  be  filled  by  inflation  of  the  Fibres 
of  the  Bafis  and  Cone  of  the  heart.  It  remains  then  of 
abfolute  neceffity,  that  the  Cavity  be  filled  by  infla¬ 
tion  of  the  fide-walls  of  the  heart,  which  are  very  thick, 
full  of  Fibres,  and  therefore  eafily  capable  of  inflation. 
Laftly,  as  was  laid  before,  if  a  man  put  his  finger  into  a 
hole  made  by  incifion  in  either  of  the  Ventricles  of  the 
heart  of  any  Animal  yet  living,  he  fhall  perceive  a 
ftrong  conftri&ion  of  the  fide-walls, but  none  of  the  Ba¬ 
fis  and  Cone  tending  to  their  approximation  one  to¬ 
ward  the  other.  By  this  Confect  ary  thus  verified,  we  are 
led  to  underftand  The 
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The  Mechanic  re  of  on  of  this  Operation. 

That;  by  Mechanic  neceflity  the  Cavity  of  the 
heart  cannot  befhortned,  may  be  farther  proved  thus. 
Becaufe  a  Contra&ion  of  the  heart  cannot  be  made, 
but  by  a  Contraftion  of  its  Fibres ;  therefore  thofe 
parts  of  it,  that;  want  Fibres,  will  not  be  capable  of 
Contraction  :  but  of  that  immenfe  multitude  of  Fibres 
defending  from  the  Bafis  of  the  heart,  not  lb  much 
as  the  thoufandth:  part  attains  to  the  Cone  (becaufe 
if  they  fhould  be  there  con  ne&ed,  they  would,  being; 
accumulated  jhratum fuper  proto,  make  the  acuminate 
and  thin  wall  of  huge  depth  or  thicknefs  :  whereas 
now  that  wall  is  very  Sender,  in  fuch  a  Situation  )  and, 
all  the  reft  of  the  Fibres,  that  are  fpiral,  are  woven 
together,  and  refle&ed  into  the  heart  with  a  tranft 
verfal  Circuit  before  they  reach  to  the  Cone.  Ergo 
they  will  not  be  able  to  draw  up  the  Cone  of  the  heart  - 
toward  the  Bafis ;  and  by  confequence,  the  length  of 
the  cavity  of  the  heart  will  not  befhortned. 

But  the  Caufe  by  which  the  fide-walls  of  the  Ventri¬ 
cles  are  brought  to  meet,  is  this.  Becaufe  almoft  all' 
the  innumerable  Fibres  of  the  heart  are  wound  ob¬ 
liquely  and  tranfverfly  about  the  Sides  of  it,  and  of 
them  are  compofed  very  many  Layers  one  above  an¬ 
other  like  Membranes.  But  when  the  Fibres  of  any 
Layer  are  inflated  or  huffed  up,  they,  touching  each  , 
the  other  laterally,  and  lying  in  one  Superfice,  will  of 
neceflity  croud  and  preSs  each  the  other  laterally  ;  and 
fo  thruft  each  the  other  out  of  their  places,  and  urge' 
them  farther,  viz.  fideways  toward  the  Bafis,  and  to¬ 
ward  the  Cone.  Wherefore  the  interval  betwixt  the; 
Bafis  and  the  Cone  ought  to  be  rather  augmented.  But? 
Becaufe  the  other  external  Fibres  obliquely  encom- 
■W  '  palling 
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paiTing  and  clofely  girding  the  tranfverfe,  and  inter- 
letting  them  decuffatim ,  hinder  their  elongation  and 
protuberance  ;  it  comes  to  pafs,  that  of  neceffity  the 
inflation  of  the  Fibres  ought  to  caule  them  to  fwell 
inwardly  toward  the  cavities ;  and  (o  the  infides  of  the 
walls  being  puft  up,  mull;  be  brought  nearer  together. 

Moreover,  the  feptum  cordis,  or  partition-wall  of 
the  Ventricles,  confifting  for  the  mold  part  of  tranf 
verfe  Fibres,  will  not  be  fhortned  by  their  inflation, 
but  the  thicknefs  of  it  is  much  augmented  :  and  the 
outward  walls  ought  likewile  to  be  inflated  inwards 
towards  the  internal  cavities  ;  therefore  the  infides  of 
the  oppofite  walls  ought  to  meet,  the  Bafis  remaining 
always  at  the  fame  diftance  from  the  Cone.  Quod  era 
oftendendum. 

Hence  we  may  deduce  this  genuine  Confe&ary, 
That  the  meeting  of  the  oppofite  infides  of  the  walls  of  the 
Ventricles  of  the  heart ,  is  the  foie  and  immediate  caufe  of 
the  exprejfton  of  the  blond,  that  was  conteined  in  them ,  into 
the  Arteries .  For,  the  fwelling  or  incralfation  of  thefe 
oppofite  walls  being  all  inward  toward  the  Centre  of 
the  heart,  and  withal  fo  great,  as  to  fill  up  the  cavities 
of  the  Ventricles  ;  it  is  neceflary  that  trie  bloud  con¬ 
tained  in  the  cavities,  being  on  all  fides  vehemently 
comprefled,  give  way  and  flow  forth  through  the  aper¬ 
tures  or  Orifices  by  Nature  provided  for  its  efflux :  the 
refiltence  of  the  fluid  bloud  holding  very  little  propor¬ 
tion  to  the  mighty  force  of  the  folid  comprefling  it. 

But  fo  grand  an  intumefcence  of  theflefliy  fubftance 
of  the  heart  could  not  otherwile  be  made,  than  by  a 
great  fwelling  and  turgency  of  its  Fibres :  and  there¬ 
fore  we  may  infer,  that  the  thicknef  of  the  Fibres  of 
the  heart  is,  in  the  a£t  of  Ptelfation,  doubly  greater 
than  in  the  diafisle.  This  being  granted,  I  confider, 

'  that 
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that  the  external  Fibres  of  the  heart  exercife  very  great 
force,  not  by  Ihortning  themfelves,  but  by  refilling 
diftraCtion ;  (  as  the  iron  hoops  of  a  hogshead  )  that 
the  perimeter  of  the  heart  be  not  augmented;  and  at 
the  lame  time  they  are  inflated  in  their  Concave  part 
or  under  fide,  as  we  have  faid^  the  threads  of  a  glome 
are  :  and  in  like  manner  the  internal  Fibres,  when  they 
are  fwelfd  and  incralfated,  exercife  very  great  force 
by  making  folds  and  turgid  wrinkles,  lo  tenfe  and 
rigid,  that  they  do  the  office  of  wedges,  by  which  not 
only  the  cavity  of  the  heart  is  filled  up,  but  the  bloud 
therein  conteined  is  by  vehement  compreifion  (quirted 
out,  by  a  motion  very  much  refembling  that,  by  which 
we  fpirt  Plum-ftones,  with  our  Thumb  and  fore¬ 
finger  comprefling  them  behind. 

But  the  (lender  flefihy  Columns  holding  in  the  oppo- 
fite  walls  of  the  Ventricles  of  the  heart,  are  at  the 
fame  time  alfo  incralfated,  and  withal  fhortned  ( their 
Fibres  being  fweird  and  corrugated  )  to  help  fill  up 
the  cavity.  Yet  they  exercife  greateft  force,  to  per¬ 
form  the  office  of  wedges.  They  exercife  none  towards 
the  drawing  together  the  opposite  walls  of  the  Ventri¬ 
cles,  becaufe  themfelves  are  lax,  by  reafon  of  the 
corrugation  and  fhrinking  of  the  length  of  their  Fibres : 
and  befides  this,  they  could  never  exaCtly  conjoyn  the 
oppofite  walls,  becaule  being  of  a  mulculole  conftitu- 
tion,  they  cannot  be  totally  (hortned,  the  nature  of 
the  Mufcles  being  fuch,  as  fuffers  not  contraction 
greater  than  the  third  part  of  their  length.  Y et  it  can¬ 
not  be  denied,  butthefe  mufculole  Columns  ferve,  as 
cords,  to  retain  and  conlerve  the  due  difpofition  of 
the  internal  parts  of  the  heart,  and  to  prevent  the  im¬ 
moderate  diftenfion  and  diftraCtion  of  the  Ventricles,, 
which  too  great  a  quantity  of  bloud  rufhing  into  them, 
out  of  the'  Veins,  might  otherwife  caufe. 


Finally^ 
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Finally,  the  Papilla,  or  little  flefhy  teats  (landing  up 
within  the  Ventricles,  and  to  which  the  membranole 
filaments  of  the  triangular  valves  of  the  heart  are  faft- 
ned,  doallb  a£t  their  partin  this  Scene  :  not  only  by 
admitting  the  like  inflation  of  their  Fibres,  but  alio 
•  by  firmly  er tiling  thetnfelves,  ad  inflar penis. 

All  thele  things  arc  verified  in  the  left  Ventricle, 
and  in  the  Ears  of  the  heart ;  but  in  the  right  Ventri¬ 
cle,  where  is  not  found  an  equal  number  of  Columns, 
the  conftri&ion'is  made  by  incraflation  of  the  external 
wall,  namely  by  inflation  and  decurtation  of  the  Fibres 
thereof,  fb  that  the  hollow  crookednefs  of  it,  by  (wel¬ 
ling  inward,  comes  near  to  a  Plane,  and  the  Arch 
within  becomes  (freight.  Allb  the  inflation  and  fwel- 
ling  of  the  Septum  cordis ,  or  middle  wall  of  the  heart, 
of  great  thicknefs  naturally,  contributes  not  a  little 
to  the  repletion  of  the  right  Ventricle.  For  hence  it 
is,  that  the  Convex  fuperfice  thereof  doth  become 
more  prominent  and  ftretched  out,  whence  that  (pace 
reftmbling  the  figure  of  a  concave  Lens,  is  filled  up, 
and  the  walls  mutually  touch,  the  circuit  of  the  Len¬ 
ticular  cavity  remaining  (fill  the  (ame. 

Now  this  whole  operation  is  exactly  conform  to  the 
inftituteof  Nature,  which  primarily  fills  and  ampli¬ 
fies  the  Pores  of  the  Spongy  Fibres  by  the  humefta- 
tion  above  explained ;  from  which  fhe  attains  to  a 
double  effeft.  For,  in  the  Muftles  of  the  Limbs  that 
i’welling  of  the  Pores  of  the  Fibres, produces  a  ftcunda- 
ry  effeft,  which  is  the  decurtation  of  the  Mufcle,and  the 
(trong  traftion  of  the  joynt :  but  in  the  heart ,  from 
the  very  inflation  of  the  Fibres,  and  conftquent  in- 
.craflation  of  the  walls,  fheeffefts  the  repletion  of  the 
Ventricles.  But  the  Machine  is  the  fame  in  both 

namely,  the  force  of  a  mdge  dilating  the  Pores  of  the 
Fibres. 


But 


I  Not- 


Of  the  Heart,  and  its  Pulfation.  ep 

But  thatthis  expreffion  ofthe  Bloud  outof the  heart 
is  not  made  by  a  Spiral  contorfion  or  twifting  of  the 
heart,  fitch  as  that  by  which  water  is  commonly 
fqueez’d  out  of  a  wet  napkin,  as  fome  late  Writers 
*  have  thought,  is  eafily  to  be  proved.  I  acknowledge  *  Lower  de 
it  to  be  moft  true,  that  the  expreffion  of  the  bloud  out  corie . 
of  the  heart,  no  lefs  than  the  wringing  of  water  out  of 
a  wet  cloth,  is  made  by  conftriflion  of  the  Cavities 
and  Pores,  which  were  filled  by  the  fluid:  but  at  the 
fametimel  deny,  thatfucha  conftriflion  is  made  in 
the  heart,  and  fuch  an  expreffion  of  the  bloud  thence, 
by  the  fame  caufe,  the  fame  Organs,  and  the  fame 
Mechanic  aftion,  by  which  water  is  fqueez’d  out  of 
wreath’d  Linnen.  For,  in  a  Linnen  cloth,  before  its 
Contorfion,  the  threds  were  all  lax,  and  therefore 
they  admitted  many  Interftices,  that  might  be  filled 
with  little  drops  of  water.  Afterward,  the  cloth  being 
ftrongly  twifted,  the  threds  are  forced  to  make  many 
circuits  about  the  twift,  of  almoft  the  fame  altitude, 
and  fo  they  muft  not  only  be  much  elonged  in  thofe  pro* 
lix  Gyres,  but  alfb  extenuated  and  ftretch'd ;  and  con* 
fequently  their  frdes  being  made  fmooth  by  extenfion 
of  their  folds  and  wrinkles,  will  mutually  touch,  and 
their  interftices  vanifh,  whence  the  little  drops  of  wra* 
ter  that  were  in  them  before, will  prefently  be.fqueez’d 
out.  But  in  the  heart,  the  repletion  of  the  Ventricles 
is  performed  in  a  manner  far  different  from  this.  For, 
in  the  aft  of  Pulfation,  the  bulk  of  the  heart  is  not  ex-  N 

tenuated  or  diminifhed,  but  rather  augmented  in  a 
double  proportion,  nor  are  the  Fibres  of  the  heart 
elonged,  but  rather  contrafted  as  the  nature  of  all 
Mufcles  requires.  The  fame  Fibres  do  not  mutually 
touch,  nor  are  their  interftices  fill’d  up  by  reafon  of 
violent  tra&ion  and  extenfion,  _but  of  their  inflation. 
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Notwithdanding  this,  we  are  not  to  think,  that  the 
Spiral  difpofition  of  the  Fibres  of  the  heart  is  of  no  ufe„ 
For,  they  ferve  to  the  firm  binding  or  hooping  as  it 
were  of  the  walls  thereof,  that  the  face  and  configu¬ 
ration  of  the  heart  may  continue  dill  the  fame :  which 
Nature  hath  provided  for  alfo  by  Girths  of  other  Fibres 
wound  round  about  from  the  external  Tendinofe  Ori¬ 
fices  of  the  Veffels  of  the  heart,  to  the  Columns  with¬ 
in,  and  with  admirable  Artifice  deculfated  and  woven 
together.  And  thus  we  have  made  good  our  Propofi - 
iion.  That  the  proper  Aftion  of  the  heart  is  the  Con- 
driftion  of  its  Ventricles,  and  the  confequent  com- 
predion  and  expreffion  of  the  bloud  contein’d  in  them 
not  by  a  Contorfion  of  its  Spiral  Fibres,  but  by  an  in¬ 
flation  and  corrugation  of  them. 

« 

Here  fome  perhaps  may  be  willing  to  propofe  to 
me  this  queftion.  If  it  be  true,  that  in  the  Syftole  or 
aft  of  Puliation,  neither  the  exterior  Superficeof  the 
heart  is  augmented,  nor  the  Cone  of  it  drawn  up  to* 
ward  the  Bafis ;  both  which  we  have  alferted  :  how 
then  comes  it,  that  in  every  Syftole,  the  Cone  of  the 
heart  knocks  again fl  the  left  fide  of  the  breafl  f 

Which  may  be  thus  AnfvePd.  Becaufe  the  heart  is 
hung  in  the  middle  of  the  Bread  by  ftrong  Ligaments, 
and  yet  in  every  Syflole  is  brought  to  touch  and  drike 
the  infide  of  the  Bread ;  therefore  it  is  neceffary  that 
thisbedone,  either  by  a  dilatation  of  the  heart,  or  by 
local  motion  and  translation  of  it,  or  by  ereftion  of  the 
whole,  or  by  flexion  and  incurvation  of  the  Cone 
thereof.  And  as  our  obfervation  and  experience  rejefts 
the  three  former  caufes  of  this  Phenomenon,  fo  it  ob¬ 
liges  us  to  embrace  and  acquiefce  in  the  lad.  Where¬ 
fore  it  remains  only  that  we  invedigate  the  Mechanic 
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real bn  of  this  effect.  Which  feems  to  depend  fird  upon 
the  difpofition  of  the  Fibres  of  the  heart.  For,  we  fee 
that  a  crooked  gut  tied  about  with  a  thred,  and  not 
wholly  fill’d  with  water,  is  by  the  weight  of  the  water 
extended  direftly  or  in  a  (trait  line:  but  if  the  water 
be  impelled  toward  either  end  by  compreiiion,  then 
the  gut  becomes  crooked  again,  as  the  nature  of  it 
exafts,  and  the  other  pendulous  extremity  will  be  e- 
rected,  and  drike  againd  your  hand  held  a  little  over 
it.  This  plainly  follows  from  the  curve  figure  of  the 
membrane  of  the  gut,  which  is  longer  in  the  convex 
part,  and  (liorter  in  the  concave.  So  in  the  left  part  of 
the  Ventricle  of  the  heart,  the  left  wall  is  (liorter,  lefs 
flefliy,  and  lefs  crooked,  than  the  two  walls  that  make 
the  right  Ventricle.  Wherefore  in  the  Syfiole  cf  the 
heart,  the  Cone  of  it  ought  to  be  eredted  toward  the 
left  fide  of  the  bread,  and  to  drike  againd  it,  more 
or  Iefsdrongly,  according  to  the  degree  of  violence 
with  which  it  is  ereQed.  This  may  be  fomewhat  help¬ 
ed  alfb  partly  by  the  erection  of  the  heart  lying  ob¬ 
liquely,  partly  by  the  fituation  and  difpofition  of  the 
Fibres,  which  are  wound  about  obliquely  and  fpirally 
from  the  right  fide  of  the  Bafis  of  the  heart  toward  the 
left  fide  of  the  Cone ;  whence  in  the  aft  of  Pulfation, 
when  the  Fibres  are  fhortned,  the  Cone  may  be  a 
little  didorted  and  erected  by  the  fafciculus  or  combi¬ 
nation  of  Fibres,  forwards  toward  the  left  fide,  and 

fo  the  Percufiion  may  be  made. 

\  ,  ,  1  •  ^  ,  . 

Seneca  (as  ye  may  remember  )  in  eft  ft.  57.  mod 
elegantly  deferibes,  fird  the  inevitable  horror  that  in¬ 
vaded  him  while  he  was  pafiing  through  the  dud  and 
darknefs  (  a  darknefs  fo  thick,  as  even  to  be  feen  )  of 
the  Crypt  a  Neapolitana ,  now  named  the  Grot  of 
Pauftlype ,  in  the  way  between  Naples  and  Putzole : 

I  2  and 
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and  then  the  chearfulnefi  (  he  calls  it  alacritatem  incogi- 
tatam  &  injujfam  )  that  returned  to  his  mind  upon  the 
firft  fight  of  the  reftored  light.  The  fame  furprifing 
alacrity,  methink,  I  now  feel  within  my  felf,  after 
my  palfage  through  the  no  left  darkneft,  in  which  Na¬ 
ture  had,  through  a  long  Series  of  ages,involved  her 
great  fecret  of  the  Motion  of  the  Heartv’made  more 
,  v$lr  ^yil^rvtffiat<^hfcurQ  by  the  duft  of  mens  various  opinions*;  and  my 
8iou~l  ‘m  da  arriving  at  the  light  of  knowledge,  both  what  is- the 

&  Aorjrervet  if  L  0  h  proper  AOuon  of  the  Heart,  and  by  what  Mechanic 

jl5  were  rti  r  2  j 

fLs  j  tU  ^.neceflity  that  Aftioa is  performed. 

«(§ tSf  ire.it  £»f'V 

i<  tv  .  drives  it,  teinj  ip  the  ardor  of  this  alacrity,  I  proceed  to  the.  ufe, 

ItiM,  tft-  yj£J±..£$2L£'>  f  and  aftion  of  the  Ears  of  the  Heart,  and. of  its  Valves. 

j  j  The  end  of  the  Vim  Cava,  which  is  conjoyned“  to 

IS  ^  i  (tzwh  IcfcnJL  Ls:  the  heart,  is  (  as  hath  been  faid  before  )  in  greater  Ani- 
f  'Ln-  $*y*Jtu>r  ™f&-mals,  Mufculofe  round  about,  that  the  trunk  of  it  may 
t/ntL  ^  nerve* ,  be  conftringed  as  Sphintfersareclofed  by  virtue  of  their 
w  -  wtuTtut.  ij-cwi Circular  Fibres.  But  the  end  of  the  Vena  Pulmonarls 
fr  koy  Ac rLv&Lfrtnt-  wants  the  like  fulciment,  and  therefore  cannot  con- 
^  ^  n  15  ftringe  itfelf  Then  both  thefe  Veins  end  into  the 
lufculofe  Ears,  which  are  hollow,  like  little  bags 
t0  thefides  of  the  heart ;  and  whole  ftrufture 
i  c  ~  much  refembles  that  by  which  the  left  Ventricle  of 

the  heart  is  contexed  in  the  hollow  partofit.  For  the 
Ears  alio  eftnfift  of  flefby  Fibres  interfering  each 
bther  like  a  St.  Andrews  Croft, which  within  are  bound 
together  into  many  little  Cylindrical  Columns,  and; 
trenches  connefting  the  fides  of  the  bags.  To  thefe 
Ears  fuccede  three  membranes  in  the  right  Ventricle, 
and  two  in  the  left;  wh:ehareof  a  very  ftrong  con¬ 
texture,  of  a  triangular  figure;  the  bales  of  which 
are  elolely  affixed  to  the  whole  Circuit  of  the  Tendon 
of  the  Orifice  of  the  heart.  Thenthe^re*  or  middle 
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fpaces  of  thefe  little  membranes  are  branched  within 
the  Ventricles  of  the  heart  into  many  little  Tendinole 
Strings  or  cords,  which  are  faftned  to  the  tops  of  the 
papilla  or  teats  that  ftand  pointing  upwards,  placed  on 
the  oppofite  fide.  Now  this  admirable  ftruQure  being 
known,  let  us  enquire  the  defign  or  ufe  of  it. 

Firft  the  extreme  part  of  th zVena  Cava  leems  not 
to  be  made  Mufculoie  for  ftrength,  left  it  fhould  be 
broken  by  the  current  of  the  bloud  rufhing  in  ;  but 
rather  by  its  conftriftion  to  protrude  the  bloud  into 
the  oblique  Sinus  of  the  right  Ear ,  and  to  render  the 
fame  turgid.  Which  aQion  is  helped  by  theperiftal- 
tic  conftriction  of  the  whole  trunk  of  the  Vena  Cava, 
and  by  the  compreflion  of  the  Mufcles  and  Vifcera 
of  the  whole  body,  as  was  yefterday  demonftrated, 
when  we  confidered  the  motion  of  the  Bloud.  Hence 
rt  comes,  that  the  bloud  impelled  through  the  open 
aperture  of  the  Ear,  fills  the  cavity  of  it,  and  then 
runs  into  the  right  Ventricle  :  and  by  the  like  necefli- 
ty  the  bloud  flows  out  of  the  Vena  pdmonaris  into  the 
left  Ear,  and  thence  into  the  left  Ventricle  of  the 
Heart. 

No  fooner  are  the  Ears  filled  and  diftended  with 
bloud,  but  they  both  atthe  fame  time  conftringe  them- 
felves,  by  a  contractive  and  compreflive  aftion  com¬ 
mon  to  all  Mufcles,  refembling  that  of  a  Prefs ;  in  this 
order, that  firft  by  fhutting  their  apertures  they  hinder 
theregrefsof  the  bloud  into  the  fame  Veins  out  of  . 
which  it  came  in  :  then  by  the  great  force  of  com- - 
preflionthey  fqueezit  into  the  Ventricles  of  the  heart, 
until  they  be  filled  and  made  turgid..  To  this  action  of 
the  Ears  immediately  fuccedes  the  compreflion  of  the  : 
prefs  of  the  Heart  itfelf,  by  which  the  bloud  it  felf,  by 
reafon  of  its  abundance,  inflating  and  diftending  the  . 
triangular  and  mitral  valves,  exactly  ftiuts  the  Orifices  , 
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or  mouths  of  the  Veins,  and  fo  prevents  its  own  re- 
coilinginto  them.  Whence  itisof  abfolute  necellity, 
that  the  fame  bloud  be  exprelfed  into  the  Pulmonary 
Artery  or  Vt ena  Arterialis,  and  into  the  aorta.  /Theft 
are  the  Aftions  and  lifts  of  the  Ears  and  Valves  of  the 
heart,  firft  diftover’d  by  our  immortal  Dr  .Harvey, 
and  fince  confirmed  by  various  experiments  of  other 
excellent  Anatomifts.  Being  then  certain  of  theP^e- 
nomena,  it  remains  only  that  we  endeavour  to  explore 
the  Mechanic  caufts  of  them. 

In  theyfry?  place,  becauft  the  Ears  of  the  heart  are 
Mufcles,  round,  hollow,  and  compofed  of flefhy  Fibres 
wound  about  Spirally,  and  interfering  each  the  other 
decufatim ;  and  becauft  they  end  into  little  columns 
and  trenches ,  in  the  feme  manner  as  the  left  Ventricle 
is  framed  :  therefore  muft  they  operate  by  the  fame 
Mechanic  neceffity,  and  Artifice,  by  which  the  heart 
operates,  wft.  by  the  force  of  a  Prefi,  and  by  wedges  in- 
llnuated  into  the  Pores  of  their  Fibres,  they  muft  be 
fwell’d,  and  ft  conftringed,  and  corvfequently  exprefs 
the  bloud  contein’d  in  them. 

Secondly ,  That  the  conftriftion  of  thefe  Ears,  ought 
to  precede  the  contraftion  of  the  Ventricles  of  the 
heart,  though  both  motions  feem  to  be  performed  at 
onetime;  may  be  thus  demonftrated.  For,  if  this  be 
not  true,  then  either  the  Ears,  and  Ventricles  of  the 
heart  are  conftringed  in  one  and  the  feme  moment  of 
time,  or  the  heart  is  firft  conftringed  and  then  the 
Ears.  If  the  -firft,  becauft  the  triangular  valves  have 
no  ufe  before  the  heart  is  conftringed,  nor  after  the 
conftriftion  of  it  is  complete,  becaufe  the  fhutting  of 
the  Valves  would  be  in  vain,  when  the  bloud  cannot 
flow  back ;  and  flow  back  it  cannot  before  the  heart  is 
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conftringed,  becaufethen  the  blond  is  not  yet  in  the 
Ventricles,  and  fo  cannot  be  impelled  by  the  Syjlole 
of  the  heart ;  and  after  the  conftri&ion  of  the  heart, 
the  expulfate  bloud  can  much  left  flow  back  :  there¬ 
fore  it  is  neceflary,  that  at  what  time  the  Ventricles 
are  conftringed,  at  the  fame  time  the  Venofe  orifices 
ought  to  be  exaftly  {hut  by  the  Triangular  Valves, 
that  the  bloud  may  be  impelled,  not  backwards  but 
forwards  into  the  Arteries.  But  if  at  that  fame  time 
the  Ears  were  conftringed,  they  would  inevitably  vo¬ 
mit  out  the  bloud  contein’d  in  them  into  the  Ventri¬ 
cles,  and  fb  open  theclaufure  made  by  the  triangular 
Valves,  becaufe  they  are  fodifpofed,  as  to  be  opened 
and  dilated  by  the  very  coming  of  the  bloud.  Where¬ 
fore  at  the  fame  time,  the  bloud  would  beimpelfd  by 
the  Ear  into  the  heart,  and  repell’d  by  the  heart :  and 
fb  thefe  two  contrary  motions  would  mutually  de~ 
ftroy  each  the  other, and  both  be  in  vain.  Befides,  when 
two  outlets  are  at  the  fame  time  open  in  one  Ventri¬ 
cle  of  the  heart,  vthe  whole  compreflive  force  of  the 
heart  is  divided  into  two  equal  parts,  which  impell 
the'  two  halfs  of  the  bloud,  one  backward,  the  other 
forward  into  the  Arteries  :and  therefore  Nature  would 
foolifhly  by  a  double  endeavour  attain  but  half  her 
end.  We  may  add,  that  the  triangular  Valves  would 
be  wholly  ufelefs,  fince  they  would  then  (  urgzntent - 
ceffitate')  be  open,  when  they  ought  to  be  fliut : 
W  herefore  it  feems  impoflible,  that  the  Ears  of  the 
heart,  audits  Ventricles  fhould  be conflringed  at  the 
fame  time. 

But  if  wefuppofe  the  natural  order  to  be  inverted,, 
i.  e.  that  firft  the  Ventricles  of  the  heart  are  conftrin¬ 
ged,  and  then  the  Ears  comprefled;  this  would  be: 
much  moreabfurd  :  for  half  of  the  bloud  contein’d  in 
the  Ventricle  would  flow  back  into  the  Ear  on  -  both 
fides  open,  and  thence  into  the  Vein, .  It 
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It  muft  therefore  be  confefled,  that  the  conftri&ion 
of  the  Ear  ought  to  precede,  and  then  immediately 
ought  the  conftriftion  of  the  Ventricle  to  fuccede ; 
and  then  all  the  operations  procede  regularly  and 
compendioufly.  For  the  Ear  being  compreft,  firft  the 
regrefs  of  the  bloud  into  the  Vein  is  hindred,  next 
the  bloud  is  exprelfed  out  of  the  Ear  into  the  cavity 
of  the  heart ;  Thirdly,  the  Orifice  of  the  heart  is 
fhut  by  the  conftringed  Ear;  Fourthly,  the  Ventri¬ 
cle  of  the  heart  being  filled  with  bloud,  and  diftended, 
the  Membranes  of  the  triangular  Valves  are  expanded, 
Thefeabiions  being  in  this  order  offucceffion  done, 
then  in  the  fifth  place  follows  the  lwelling  of  the 
heart,  by  which  all  the  bloud  in  the  Ventricles,  which 
cannot,  by  reafbn  of  the  double  claufure,  flow  back, 
is  forced  to  run  forth  by  the  open  door  of  the  Artery. 

/ 

Thirdly,  it  is  obfer  vable,  that  the  abHon  of  the  right 
Ear  differs  from  that  of  the  left ;  becaufe  the  bloud 
ought  to  flow  out  of  the  Arteria  Venofa  or  (  as  fome 
call  it )  the  Vena,  Pulmonaria ,  which  is  very  ample, 
into  the  left  Ventricle  of  the  heart,  with  a  fwift  cur¬ 
rent,  by  reafbn  of  its  gravity,  and  of  the  compreflion 
of  the  Lungs.  For  this  reafon,  alittle  Earisfufficient 
to  tranfmit  the  bloud  fo  fwiftly  running  into  the  left 
Ventricle:  and,  with  the  help  of  the  mitral  Valves, 
alfb  exabfly  to  fhut  the  aperture  of  the  heart. 

On  the  contrary,  in  the  right  Ear,  the  flownefsof 
the  blouds  influx  ought  to  be  compensated  by  the  am¬ 
plitude  of  the  Canale.  And  moreover,  becaufe  the 
right  Ear  ought  not  only  to  clofe  the  Orifice  of  the 
heart,  butalfo  to  impel  rapidly  the  flow- paced  bloud 
into  the  right  Ventricle :  therefore  Nature  hath  made 
the  Mufcleand  cavity  of  the  right  Ear  ftronger  and 
larger,  than  that  of  the  left. 
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Fourthly ,  We  may  farther  gratifie  our  curiofity, 
by  confidering  the  manner  how  the  triangular  Valves 
exaft  ly  fhut  the  Orifices  of  the  heart ;  whieh  feems  to 
be  this.  Becaufe  thefe  Membranofe  Valves  have  their 
bales  fabned  to  one  part  of  the  circular  Tendon  of  the 
Orifice  of  the  heart,  as  flags  are  fabned  to  their  haves  ; 
and  their  other  Tides  are  by  many  Tendinofe  Filaments 
or  brings  faftned  to  the  flefhy  teats  in  the  oppofite  part 
of  the  cavity  of  the  V entricle,  as  W ebs  of  Linnen  ex- 
poled  to  the  Sun  are  kept  upon  the ftretch  by  many 
final  l  cords  tied  on  each  fide:  Hence  it  comes,  that 
by  the  fh*eam  of  b loud  rufhing  in,  the  cavities  of  the 
Ventricles  are  dilated  ;  and  fo  thefe  Membranofe 
Valves,  which  before  were  lax,  and  flagged,  are 
drawn  and  expanded  tranfverfly,  fb  as  to  fpread  them- 
ielves  through  the  whole  fpace  of  the  Orifice.  Necefla- 
ry  it  is  therefore,  that  the  points  and  fides  of  thefe 
Triangular  Valves,  thus  drawn  by  the  little  cords  de- 
cuffated,  fliouldbe  conjoyned,  and  being  conjoyned 
make  one  Conical  fuperfice,  greater  than  the  plane  of 
the  Orifice,  or  of  the  circle  of  the  bafis  of  the  fame 
Cone.  After  this,  follows  the  Syfiole  of  the  heart, 
when  the  infides  of  the  Walls  of  the  Ventricles  are 
united,  and  therefore  thofe  little  cords  of  the  Valves 
are  at  the  fame  time  relaxed,  and  united  alfo  :  and.  fo 
the  faces  of  the  Triangular  Valves  themfelves  mub  be 
united,  and  acquire  a  Sinuofe  or  embowed  figure,  their 
Superfice  not  diminiiTfd,  becaufe  their  membranes 
are  not  contrafted.  Whence  it  comes,  that  the  bloud 
filling  the  Ventricle, doth  by  repelling  the  membranes, 
and  inflating  them,  bow  them,  as  the  Sails  of  Ships 
fwelPd  by  the  wind,  are  bowed  into  a  hollownefs. 
Again, fince  thofe  membranes  thus  embowed  are  trails- 
fer’d  toward  the  Tendinofe  Orifices  of  the  heart,  the 
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round  area  of  which  they  far  exceed  therefore  it  is 
neceffary,  they  fhould  exaftly  fliut  thofo  Orifices,  be¬ 
fore  the  SyfioU  of  the  heart  is  complete.  Wherefore 
it  is  alfo  neceffary,  that  the  blond  contein’d  in  the  ca¬ 
vities  of  the  Ventricles,  fhould  by  the  procefs  and 
continuation  of  the  conftriction  of  the  heart-,  until  a 
total  union  of  their  walls  be  effected,  be  all  expreffed 
thence  through  the  Jrtericfe  Orifices,  which  are  then  • 
open  to  give  it  freeegrefs. 

.  ~  f  -  /  I  *”  , 

Fifthly ,  If  the  claufure  of  the  Ears  did  not  precede, 

thofe  little  and  thin  Valves  would  not  be  able  to  refi  t 

that  mighty  violence,  with  which  tire  hloud  compi  el 
by  the  heart  invades  them,  and  otherwife  would  cer¬ 
tainly  break  them :  therefore  to  fecure  them,  provi¬ 
dent  Nature  hath  put  a  flefhy  fornix, or  Vault, w*.  the 
eonfhinged  Ear  ;  that  fhe  might;  with  a  double  door 
fhut  the  ample  Orifice  of  the  heart, 

y  :  .  -  5>V  .  ;  'XMi  .  *T 

Hence  naturally  arifes  this  remarkable  Corollary, 
that  the  a&ion  of  the  Ear  is  longer  in  time,  than  the 
Mole  of  the  heart.  For,  the  conftriction  of  the  Ear 
begins,  while  the  heart  doth  not  act ;  and  ends  in  the 
fame  moment,  in  which  the  Syfole  of  the.  heart  is 
completed. 

Finally ,  It  is  worthy  obfervation,  that  in  the  Ar¬ 
terial  Orifices  or  outlets  of  the  heart,  there  is  no  need 
of  the  like  apparatus,  to  prevent  the  regrefs  of  the  ex- 
pulfed  blond  into  the  Ventricles.  For  after  the  exit 
of  the  bloud,  and  after  the  greateft  part  of  it  is  ex- 
©ulfed  without  the  Capillary  Arteries,  it  cannot  be. 
impellM  back  again ;  as  well  becaufe  it-  is  not  urged 
by  the  force  of  an  Antagonift  Mufcle  of  equal  ftrength 
with  the  heart,  as  becaufe  it  is  already  expell’d  out  of 
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the  extreme  Arteries.  Wherefore  Valves  of  little 
ftrength  are  fufficient  here,  fuch  as  is  proportionate  to 
the  force,  which  the  not-intire  fulnefs  of  the  Arteries 
can  make,  which  is  very  inconfiderable.  And  there¬ 
fore  the  Semilunar  Valves  are  far  weaker,  than  thofe 
! Triangular ;  but  yet  ftrong  enough  to  hinder  the  re¬ 
gurgitation  of  the  bloud  expulfed  by  the  heart. 


Thus  have  we  run  through  all  the  proper  actions 
and  offices  or  ules  of  all  the  parts  of  this  incomparable 
Machine  of  the  Heart,  in  their  natural  order;  and 
found  them  all  to  be  plainly  Mechanic ,  /.  e.  necelfarily 
confequent  from  the  ftrufture,  conformation,  fitua- 
tion,  difpofition,  and  motions  of  the  parts,  by  which 
they  are  refpeftively  performed. 

If  the  Mechanifm  hath  been  by  us  rightly  explica¬ 
ted  (  as  I  am  perfwaded  it  hath  )  in  the  precedent  dif- 
courfe,  no  man  has  reafon  longer  to  believe,  that  the 
manner  of  the  motion  of  the  heart  is  a  thing  to  hu¬ 
man  wit  wholly  imperveftigable.  Probable  it  is  there¬ 
fore,  that  when  that  excellent  Anatomift,  and  our 
worthily  honour’d  Collegue  Dr.  Lower  laid,  Cum  ni-  i.  °r  * 
mi s  arduum  fit  de  ratione ,  qua  Cordu  motu s  perficiatur , 
quicquam  rite  concipere ;  atque  Dei  folios,  qui  fecreta 
ejiis  rimatur ,  motum  quoque  cog nof cere ,  pr<erogativa  fit ; 
ineo  ulterius perferutando  operam  non  per  dam  :  he  was 
out  of  modefty  willing  to  limit  his  own  curiofity  in 
that  particular,  but  not  to  fet  bounds  to  the  future 
difquifitions  of  other  men.  f  •  *  • 
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PRjELECTIO  III. 

Of  the  Efficient  Caufes  of  the  Pulfation  of 
the  Heart. 

DElighted  with  the  Contemplation  of  the  . 
Struftureof  this  Mafter-piece  of  Nature  the 
Heart,  I  have  fometimes  revolved  the  Books 
of  the  moft  Celebrated  Authors,  who  have 
profeffedly  written  of  Architecture,  and  of  Hydraulic 
Engines ;  in  fearch  of  fbme  example  of  a  Machine, 
that  might  be,  at  leaf!:  in  a  few  refpefts,  compared 
with  it.  Of  many  that  occurred,  that  which  feemed 
to  me  to  come  neareft  in  fimilitude  to  this  inimitable 
Prototype  of  Nature,  was  the  Hydraulic  Mintat  Sego¬ 
via ,  mentioned  rather  than  defcribed  by  that  every 
way  Noble  Gent.  Sir  Kenelme  Digby,  in  thefe  words. 

’’This  Engine,,  or  rather  multitude  of  feveral  En-  TmtifeefVo* 
’’gines,  to  perform  different  Operations,  all  eondu-  dles>*baP- 
’’cingtoone  work,,  is  fo  artificially  made,  that  one 
”  part  of  it  diftendeth  an  Ingot  of  Silver  or  Gold  into 
”  that  bredth  and  thicknefs,  as  is  requifite  to  make 
’’Coin  of:  which  being. done,  itdelivereth  the  Plate; 

”  it  hath  wrought,  unto  another,  that  prints  the  Fi¬ 
gure  of  the.  Coin  upon  it,  and  from  thence  it  is 
» turned  over  to  another,  that  cuts  it  according  to  the 
»  print,'  into  due  fhape  and  weight. .  And  laftly,  the ; 

’’feveral  pieces  fall  into  a  referve,  in  another  room, . 

”  where  the  Officer,  whofe  charge  it  is,  findeth  trea- 
>*  fure  ready  Coined,  &c,  For 
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For  betwixt  this  Engine  and  the  Heart ,  I  fancied 
fbmethingof  Similitude,  at  leaft  in  the  few  particu¬ 
lars  following. 

Firfi ,  As  the  defign  or  end  of  the  former 9  was  to 
Coin  mony,  which  is  the  bloud  of  all  States,  as  well 
Monarchies  as  Republicks,  for  the  fupport  of  the  Go¬ 
vernment :  lo  the  office  and  work  of  the  latter  is  to 
Ramp  the  character  of  V itality  upon  the  mafs  of  bloud, 
for  the  maintenance  of  life  in  all  parts  of  the  body,  and 
regulation  of  the  whole  Animal  oeconomy. 

Secondly ,  As  the  one  is  moved  by  a  ft  ream  of  Water, 
fb  is  the  other  by  a  current  of  bloud,  as  to  its  diaftole 
at  leaft.  _ 

Thirdly ,  As  the  Artificial  Engine  was  com  poled  of 
many  lels  Machines,  each  of  which  performed  its 
proper  office  by  a  diftinQ:  operation ;  yet  all  confpired 
to  one  common  end  :  So  the  Natural ,  being  allb  com¬ 
plex,  confifteth  of  various  fmaller  Machines,  viz*  the 
Ears,  Valves,  Ventricles,  Mufculole  ffefh,  Fibres  of 
different  orders,  Chords,  Columns,  Paj>iIUy  &c .  all 
which  have  their  peculiar  functions  and  motions ;  yet 
lb  combined,  that  they  all  co-operate  to  the  Vital  mo¬ 
tion  or  heat  of  the  bloud,  and  diffufion  of  the  fame. 

Fourthly ,  By  the  Segovian  Engine  Ingots  of  Silver 
were  diftended  to  a  bredth  and  thinneft  requisite  to 
make  mony :  by  the  heart  and  its  Ears  vehemently 
conftringing  themfelves,  and  repeting  their  ftrokes, 
the  Silver  Chyle,  or  pubHck  revenue  of  the  Animal, 
is  attenuated, its  vilcid  and  grumole  parts  diifolved,the 
cruder  parts  concofted,  and  all  by  conqualfation  and 
compreffion  fo  perfe&ly  commixt  with  the  bloud,  as 
to  be  fit  to  make  good  and  current  bloud. 

Fifthly ,  From  the  Mint-engine  the  new  ftaffipt 
Coin  was  quickly  transferred  into  a  receptacle  in  ano¬ 
ther 
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tlier  room,  thence  tobcdiftributed,  by  orders  of  the 
Mint-mafter :  From  the  Heart  is  the  new  Coined 
blond,  in  ftantly  tranfrnitted  into  the  Arteries,  to  be 
diftributed,  according  to  the  ordinance  of  Nature. 

Sixthly ,  As  the  various  parts  of  the  greater  Engine 
were  fo  fituate,  difpofed.,  and  connected,  as  that  if 
any  one  of  them  were  by  chance  difplaced,  broken, 
or  hindred  in  its  motion  and  aftion,  prefently  all  the 
reft  muft  fail  to  procede  in  their  refpeftive  operations, 
and  the  work  of  making  Coin  ceafe :  So  in  the  much 
more  fubtile  and  myfteri.ous  Machine  of  the  heart,  if 
any  the  leaft  part,  though  but  the  chord  of  a  Valve, 
be  broken,  or  arr cited  in  its  motions,  all  the  reft  will 
foon  be  at  a  ftand,  and  the  grand  work  of  making 
the  bloud  vital  be  at  an  end. 

Thus  far,methought,the  Parallel  held  fairly  enough, 
and  I  was  not  ill  pleafed  with  the  ramble  of  my  ima¬ 
gination  :  but  when  I  had  attempted  to  carry  ©n  the 
refemblance  a  little  farther,  I  loon  difcovered  the  dif- 
parities  to  be  lb  many,  and  fb  great,  that  it  was  im- 
poffible  to  reconcile  them  into  a  juft  Analogy.  Where¬ 
upon,  condemning  the  extravagance  of  my  fancy,  I 
fbberly  concluded,  that  the  Heart  of  an  Animal  is  an 
Engine  never  to  he  imitated  by  human  art  r  and  I  found 
my  lelf  more  inclined  to  applaud  the  judgment  of  that 
prodigy  of  Mathematical  knowledge,  Archimedes  of 
Syracufe ,  for  never  attempting  to  counterfeit  the  mo¬ 
tions  of  the  heart,  than  to  admire  his  wit  fhewn  in 
making  a  Sphear  of  Glafs  ( Athan .  Kjrcher  denies  that  De  Magnctt 
any  part  of  it  was  Glafs,  but  only  the  out-fide,  that lib'^ 
men  might  difcern  the  wheels  and  motions  within  ) 
which  reprefented  the  perfect  order  and  motions  of 
the  Celeftial  Bodies ;  and,  which  Clatidtan  deforibes 
i#  one  of  his  Epigrams, 
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Now  if  we  defire  clearly  to  underftand  this  inimi¬ 
table  Excellency  of  the  Machine  of  the  Heart,  and  in 
what  Proprieties  of  it  the  fame  doth  chiefly  conflft ; 
we  fhall  be  obliged  well  to  confider  two  things, neither 
of  which  hath  yet  been  explicated  by  us,  and  with¬ 
out  a  due  explication  of  both  which,  all  that  we  have 
hitherto  (aid  concerning  the  motion  of  the  Heart,  will 
be  maimed  and  unfatisfaftory.  Thefe  are,  the  Mighty 
and  incredible  Motive  force  of  the  Hearty  by  which  it 
expreffeth  the  bloudout  of  the  Ventricles :  and  the 
Efficient  Caufes  of  its  Motion.  Things  fb  worthy  to  be 
known,  that  I  need  not  deprecate  your  impatience, 
moft  Candid  and  accomplished  Auditors,  if  I  detain  you  a 
few  minutes  longer,  while  I  enquire  into  them. 

As  to  the  F I  R.S  T  therefore,  viz. 

The  admirable  Motive  force  of  the  Heart . 

Since  the  round  and  Conical  Figure  of  the  Heart 
doth  not  permit  us  to  attempt  the  meafuring  of  its 
Motive  power  by  the  fame  way,  by  which  the  moft 
Learned  Alphonfus  Borellna  hath  with  Angular  fagacity 
meafured  the  forces  of  very  many  other  Mufcles  of 
Mans  body,  namely  by  weights  fufpendedby  them; 
and  Ance  therefore  in  this  difquiAtion,  we  cannot  from 
the  effefl:  procede  to  the  knowledge  of  the  caufe:  we 
are  compelled,  from  fome  other  Sign  toraife  a  pro¬ 
bable  conjecture,  whence  we  may  investigate  the 
greatnefs  of  the  effeCt.  And  this  Sign  fhall  be  the  Si¬ 
militude  and  Analogy ,  which  the  Mufcule  of  the  heart 
feemsto  hold  to  other  Mufcles  of  the  fame  Animal. 
Let  us  then  with  the  fame  excellent  Mathematician 
BoreUus(in  whofe  footfteps  I  now  again  tread)  fuppofe 
that  all,  even  the  leaft  Fibres,  or  little  Machines  of 

the 
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the  fame,  or  clivers  Mufcules,  in  the  fame  Animal, 
are  equally  ftrong,  and  exercife  an  equal  motive  force, 
in  the  lame  time,  in  the  ftate  of  health.  And  becaufe 
equal  bulks  of  two  Mufcles  contein  equal  multitudes 
of  the  leaft  Fibres,  it  follows,  that  if  we  have  fore¬ 
known  the  total  motive  power  of  one  of  the  two  equal 
Mufcles,  we  fhall  be  able  thence  to  conjecture,  what 
is  the  total  power  motive  alfo  of  the  other.  Therefore 
the  flefhy  bulk  of  the  heart  being  of  almoft  equal 
magnitude  to  the  bulks  of  one  of  the  Temporal  mufcles, 
and  of  one  of  the  Masters  ;  and  Borellws  having  de- 
monftrated  to  us  the  total  motive  force  of  thofe  two 
mufcles:  we  may  probably  infer,  that  the  motive 
force  of  the  heart  is  equal  to  that,  which  thofe  two 
mufcles  fliutting  the  mandible  exercife. 

Now  becaufe  no  intire  Fibre  of  thefe  two  mufcles, 
is  Jefs  than  two  inches  long  (  taking  all  the  Fibres  one 
with  another,  that  the  excefles  of  the  longer  may 
compenfate  the  defe&s  of  the  fhorter  )  and  becaufe  in 
an  inches  fpace  of  every  fingle  Fibre,  we  may  ima¬ 
gine  more  than  twenty  little  Machines,  or  Rhomboid 
Pores  contained,  like  the  links  of  a  chain  in  a  Watch, 
or  the  Mefhes  of  a  Net  in  a  row  one  above  another  ; 
let  us  notwithftanding  fuppofe  no  more  than  ten  final- 
left  Fibres  to  be  contemed  in  that  fpace  :  therefore  in 
the  length  of  every  one  of  the  Fibres  that  compofe  the 
faid  two  Mufcles,  there  will  beconteined  more  than 
twenty  of  thofe  moft  minute  Machines.  And  fince  the 
weignt  of  i  <jo  pounds  may  be  fufpended  by  one  fingle 
Stratum  or  Layer  of  thefe  fmall  Machines  of  the  fame 
Mufcles :  therefore,  that  we  may  have  the  whole 
force  that  Nature  exercifeth  in  thofe  Mufcles,  the 
force  of  that  one  Layer, -ivx.that  which  is  able  to  fuftain 
1 50  pounds,  ought  to  be  twenty  times  multiplied. 
Wherefore  the  whole  force  that  Nature  exercifes,  to 
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dilate  all  the  Rhomboid  mefhes  or  pores  of  the  faid 
two  Mulcles,  when  they  aft,  is  greater  than  the  force 
of  jooo  pound  weight,  and  would,  if  applied  to  the 
oppofite  end  of  the  beam  of  a  balance,  preponderate. 

If  then  every  moll  minute  Fibre  oi  the  Heart  ex- 
ercifeth,  in  the  Syfiole  of  it,  a  force  equal  to  that,, 
which  every  R  homboidal  Machine  of  the  Temporal,  or 
Maffeter  mufcle  makes,  when  they  aft,  as  moil  cer¬ 
tainly  it  cloth,  the  motive  power  of  all  Fibres  of 
the  Mulcles,  in  the  fame  Animal, in  the  Hate  of  health, 
being  equal ;  and  if  the  multitude  of  leaft  Fibres  con- 
tein’d  in  thofe  two  Mufcles,  be  equal  to  the  multitude 
of  moll  minute  Fibres  contem’d  in  the  Mufcle  of  the 
Heart,  as  the  vifible  equality  of  their  magnitudes  . 
warrants  us  to  liippole  it  to  be :  we  may  thence  deduce 
this  conclufion,  that  the  force,  which  all  the  molt 
minute  Fibres  of  the  heart,  when  they  are  fweU’d,. 
exercile  to  conftringe  the  V entricles,/.e.  when  they  aft: 
all  together,  exceeds  the  force  of  3000  pound  weight, 
and  would  preponderate,  if  it  were  applied  to  the  con¬ 
trary  end  of  the  beam  of  a  juft  balance.  Quod,  erat  de- 
monftrandam.  And  thus  have  I  given  you  a  fummary 
of  what  Borellm  hath  from  a  long  chain  of  moft  inge- 
niofe  Propofitions  and  Theorems  in  fine  inferred.  I. 
some  therefore  to  the 

SECOND  and  laft  confiderable  propofed  to  be 
inquired,  We.  the  Efficient  Caufes of  this  lb  wonderful 
Motive  force  of  the  Heart.  Thele  feem  to  be  no  more 
than  two :  of  which  one  is  immediate,  the  other  me- 


As  to  the  the  former,  viz.  the  immediate  caule  of  the* 
hearts  Motive  Power ;  we  are  not  toexpeft  to  learn, 

either  what  it  is,  or  whence  it  precedes,  from  the. 
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doftrine  of  the  Ancients.  For,  they  having  obferved, 
that  the  heart  was  not,  as  all  the  other  Mufcles  of 
the  body  are,  moved  ad  arbitrium  voluntatis ,  at  the 
command  of  the  Will;  not  only  named  the  motion 
of  thofe  Voluntary,  and  the  motion  of  this  Natural,  as 
they  had  good  reafon  to  do ;  but  alfo  conceived  and 
taught,  the  caufe  of  the  motion  of  the  heart  to  be  di¬ 
vers  from  the  caufe  of  the  motion  of  the  reft  of  the 
Mufcles,and  accordingly  conftituted  and  affign’d  to  the 
heart  a  certain  blind  and  unintelligible  Pu/ffick  Facul¬ 
ty ,  whereto  alone  they  afcribed  as  well  the  diaftole ,  as 
the  Syftole  thereof;  which  they  had  no  juft  reafon  to 
do.  To  evince  this  their  palpable  error,  I  will  affert 
this 


.  PROPOSITION, 

! That  the  immediate  Motive  caufe  of  the  heart ,  is  the 
very  fame  with  that ,  by  which  the  Mufcles  of 
the  Limbs  are  moved  Voluntarily. 

Firft,  it  is  mo  ft  evident  to  fenfe,  that  the  Mufcle  of 
the  heart  is  compofed  of  the  fame  conftituent  parts 
with  all  other  Mufcles,  viz,,  of  bundles  of  carnofe 
Fibres  of  the  fame  Tendinofe  and  Contrahible  fub- 
ftance,  of  the  fame  prifmatic  Figure,  in  the  fame  man¬ 
ner  difpofed,  Layer  upon  Layer,  bound  down  by  mu¬ 
tual  contexture,  in  the  fame  manner  interfperfed  with 
branches  of  Nerves,  faftned  to  T endons,  and  enlivened 
by  bloud  irrigating  them  out  of  the  Arteries.  In  a 
word,  there  is  no  fenfible  difference  or  difparity,  the 
Figure  of  the  whole  heart  excepted ;  which  yet  doth 
notdiverfifie  the  Organic  nature  of  it,  no  more  than 
the  diverfity  of  Figures  among  other  Mufcles,  doth 
make  them  of  a  different  nature.  Th-en  if  we  confider 
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the  a&ion  of  both  the  Heart  and  all  other  Mufcles,  we 
{hall  find,  that  as  well  the  Fibres  of  the  heart,  as 
thofe  of  all  other  Mufcles  add  by  contraction  of  them- 
felves.  If  we  deicend  to  the  immediate  motive  caufe, 
and  the  Mechanic  mode  of  their  operating  ;  from 
what  we  have  already  (aid,  it  is  manifeft,  that  it  is  as 
impolfible  tor  the  heart  to  be  inflated  and  moved  by  an 
incorporeal  Faculty, or  by  Spirits, or  by  the  bloud  alone 
however  violently  ruffling  into  it,  or  by  the  fame 
bloud  to  what  degree  fcever  rarified  in  its  Ventricles, 
or  by  a  Fermentation,  confliG:,  and  difplofion  of  Acid 
and  Saline  juices  met  together  in  the  heart:  as  it  is 
for  the  Mufcles  of  the  Limbs  to  be  regularly  moved  by 
fi  rniucJbu  fame  caufes.  It  remains  therefore,  that  as  all 

ildv^  .  <sj ^Ibther  Mufcles  are  moved  by  contraction  of  their  Fibres, 
J|  l”*1*  J  Xl^the  Pores  of  them  being  filled  and  diftended ;  fb  alia 

ismoft  probable,  that  the  proxime  or  immediate 
lerasnentis  iwervfecauie  of  the  motion  (  I  mean  only  th zConflriBion  )  of 
,  ^  ,  furrow- the  Heart,  is  the  dilatation  or  diftenfion  of  the 
fa,  ccrreM*  ^  'Pores  of  its  Fibres,  which  caufes  their  abbreviation  or 
1  ffUemeveWu^ontraction,  i.  e.  the  Syftolt  of  the  heart.  But  what  the 

|!l  ^Mediate  Caufeis,  by  which  the  Pores  of  the  Fibres 

if  ff-j'lrfm  are  dilated  to  the  abbreviation  of  the  Fibres  them- 

!  f VW  inf  ^i  me-,  fu-  H  felves,  we  fhall  after  a  few  minutes  enquire.  In  the 
'flexi'p  anfMa-tUusT,  meantime,  I  will  lay  down  this  other 

;  cen+JrsitTU.,  T aw  /  PROPOSITION, 

I]  '  <v  HU  trccnsvtrst-  rn-afio- 

.  pare  cenAu  ff’  J  f  "That  the  Mediate  Caufe  of  the  Hearts  Motion  feems 
V  (FllFjWU.  '  to  Mzr  from  that,  by  which  the  Mufcles  of  the 

«■  ^  Limhs  are  imtted  t0  VolunUry  Motion. 

0  Since  it  is  a  truth  known  to  all  men,  that  we  can 

move  what  Mufcles  we  pleafe  of  any  Limb,  and  con¬ 
tinue  their  Motion  as  long  as  we  pleafe,  and  flop  it 

whea 


ft wo 
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when  we  pleafe:  but  the  Motion  of  the  Heart  is  not 
fubjedt  to  the  Empire  of  our  Will,  but,  like  that  of  a 
Mill,  perpetual,  whether  we  deep  or  wake  :  and  finee 
even  without  our  knowledge  or  perception,  the  heart, 
as  agitated  by  a  certain  natural  necedity,  makes  moft 
vehement  and  almoft  momentany  ftrokes  or  jerks  al¬ 
ternately,  fhort  and  Ifbchronical  or  equally  tempo- 
raneous  paufes  interpofed  betwixt  them  ;  nor  ever 
either  much  varies  that  conftant  Rhythm  of  its  pulfe, 
while  we  are  in  the  Rate  of  health,  or  intermits  the 
fame  during  life:  therefore  certainly  there muft be 
fomewbat  of  difference  between  the  mediate  caufe  of 
the  hearts  natural  motion, on  one  part ;  and  the  mediate 
caufe  of  the  voluntary  motion  of  all  other  Mufcles,  on 
the  other.  Befides,  in  an  Egg,  from  the  firft  days  in¬ 
cubation  of  the  hen,  the  fun&ttm  Saliens ,  and  then  the 
VeficuU pulfans  exhibite  to  our  fight  this  dance  of  life 
already  begun, when  we  cannot  conceive  it  tobepofli- 
ble,that  there  fbould  be  in  that  firft  rudiment  of  the  fee- 
t-m  any  fenfation  of  good  or  evil,  any  will  to  purfue  the 
good  or  avoid  the  evil  \  and  when  nothing  of  the  brain 
is  yet  formed.  Nay  more,  in  the  heart  of  a  Viper  taken 
out  of  the  body,  and  put  into  warm  water,  the  Pulfa- 
tion  is  oblerved  to  continue  many  hours,  when  by  rea- 
fon  of  the  abfciiTion  of  the  Nerves,  all  commerce  be¬ 
twixt  the  Brain  and  the  Heart  being  extindf,  no  fen¬ 
fation,  or  eledtion  can  be  imagined  to  ordain  and  com¬ 
mand  that  motion.  Wherefore  we  are  obliged  to  con- 
fefs,  that  the  frfl  and  mediate  caufe  of  the  hearts  Pul¬ 
iation  is  in  fbme  refpedt  or  other,  divers  from  that 
whereby  the  other-  Mufcles  are  incited  to  motion,  at 
the  command  of  the  W ill. 

But  to  explore  wherein  this  nice  difference  may  mofi ' 
probably  confifi ,  is  a  work  of  fo  great  difficulty,  that  I 
with  it  were  poflible  for  me.  to  revoke  the  temerarious- 

promife: 
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promife  I  made  to  attempt  it :  nor  fhould  I  have  cou¬ 
rage  enough  to  carry  me  fo  much  as  one  ftep  farther, 
if  I  did  not  derive  it  wholly  from  the  well  known  Can¬ 
dor  and  benignity  of  my  moft  Learned  Auditors.  For, 
the  remaining  part  of  my  way,  though  fhort,  is  yet 
dark,  and  rocky,  with  Precipices  on  both  fides :  and 
all  the  light  I  can  expefr,  muff  be  from  a  few  Sparks 
ftricken  out  of  my  Flin  ty  fubjedt  by  the  force  of  con- 
jefture.  If  therefore  I  chance  to  ftumble,  or  err ; 
humanity  will  oblige  you,  rather  to  put  forth  your 
hands  to  fupport,  or  guide  me, than  to  deride  my  blind- 
nefs.  In  hope  of  this  favour  I  will  venture  to  procede.  • 

4 

Certain  it  is, that  the  firft  and  mediate  Caufe  of  the 
Motion  of  the  Heart,  as  well  as  that  of  the  motion  of 
the  other  Mufcles,  whatfoever,  it  fhall  at  length  be 
found  to  be,  is  derived  to  it  by  the  Nerves  from  the- 
Brain.  For,  as  if  the  Nerve  inferted  into  any  Mufcie  be 
if riftly  compreifed  by  a  Ligature,  or  cut  off,  the  power 
of  motion  in  that  Mufcie  is  prefently  intercepted,  or 
totally  deftroy’d  ;  as  common  experience  witneffeth : 
So  if  the  Nerves  of  the  Eighth  conjugation  be  either 
ffricfly  comprefs’d  by  a  Ligature  round  about, or  cutoff, 
in  the  neck  of  any  Animal ;  there  fuddenly  will  enfue  a 
vilible  change  iii  the  Motion  of  his  Heart ;  witnefs 
the  memorable  experiment  made  by  Dr.  Lower ,  and 
Cap.  i.  recorded  in  his  excellent  Book  de  Corde ,  where  he  af¬ 
firms,  that  the  heart,  which  before  reciprocated  its 
Motions  moderately  and  Rhythmically, prefently  after 
the  Ligature  had  been  made  upon  the  laid  Nerves,  be¬ 
gan  to  palpitate  and  tremble,  and  by  degrees  grew 
more  and  more  languid,  till  the  poor  creature  died, 
which  was  within  two  days.  Other  experiments  con¬ 
firming  the  fame  thing,  I  might  alledge,  if  it  were  not 
univerfally  acknowledged  by  Anatomiffs,  that  the 

Motive 
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Motive  force  of  the  heart  depends  upon  home  influence 
from  the  Brain.  And  among  thefe,  one  of  the  mod  ac¬ 
curate  affirms,  that  Nature  made  the  Cerebellum  as  a 
Storehouie  of  Animal  Spirits  chiefly  for  the  ufe  of  the 
Heart,  that  the- Motion  of  it  might  he  perpetually, 
maintained  :  faying,  Promotu  Cordis  praflando  tamft-  Lowerus  dec 
dula  &  foRicitafuit  natura ,  ut,  prater  Nervorum  prop  a-  Cork ,  cap. 
gines  ubique  in  illud  dense  diflributas ,  pro  continuo  fpiri - 
tuum  animalium  infuxuy  Cerebellum  infuper ,  quajiperen - 
ne  eorum promptuarium)  ei  accommodaverit.  Acujus  be- 
nigna  &  confiante  influent  ia  adeo  dependet ,  tit  fi  (pirituum 
influx  us  velminimo  temp  or  is  moment  o  Impediatur ,  mot  us 
ejus  illico  deficiat.  But  why  have  I  recourfe  to  the  au¬ 
thority  of  men,  when  Nature  herfelf,  in  her  confiant 
procejsof  forming  the  parts  of  an  Embryon ,  feerns  to 
teach  us,  that  fome influence  (whatever it  be)  de¬ 
rived  from  the  Brain  to  the  Heart,  is  abfoluteiy  ne-v 
cefiary  to  the  incitement  and  perpetuation  of  the  Mo^ 
tion  of  the  Heart.  For,  the  Brain  is,  in  a  great  part, 
perfeQed  before  the  heart.;  though  thofe  two  Mem¬ 
bers,  ob  commnnem  officii  neceffitudinem ,  be  almoft  con- 
genite.  And  I  have  good  caufe  to  believe,  that  the 
exordium  of  the  Brain,  is  that  Colliqu  amentum,  which 
is  firft  feen  in  an  Fgg  after  the  firft  days  Incubation  of 
the  Hen ;  and  which,  by  the  fame  warmth  continued, 
doth  in  a  fhort  time  concrete,  and  is  condenfed  into 
a  thicker  fubftance,  that  is  foon  invefted  (as  every 
vifeid  humor  is  wont  to  be  )  with  a  thin  film  or  mem¬ 
brane,  and  fhoots  forth  from  itfelf  little  Nerves,  as 
branches,  every  way.  From  the  obfervation  of  which 
that  incomparable  man  Sir  George  Ent  doubted  no t  AntUintrib** . 
publickly  to  declare  himfelf  to  be  of  this  opinion,  that  M*  7* 
not  the  Heart,  but  the  Brain,  is  the  fountain  of  life. 

His  words  are  thefe,  Co>r  enim  ( uti  arbitror')  non  efl 
fon.s.vita .(  qui  cerebro  peculiar  is  ejl )  fed  rividus  duntaxat 

accefjori/ssn. 
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accefforim .  Which  yet  is  no  new  opinion,  butafcribed 
by  Galen  to  Erafiflratus^  who  laid  :  Omnium ,  qua  in 
corpore  funt,  principium  ejfe  Cerebrum ,  apparet :  and 
3.  aflerted  by  Hippon,  whom  Cenforimts  introduced! 
rightly  teaching,  Caput primb  fieri.  Now  what  can  we 
with  equal  probability  conceive  to  be  the  reafon  why 
Nature  finifhes  the  Brain  before  the  Heart,  as  this  I 
have  here  given,  viz.  becaufe  the  Heart,  even  from 
the  beginning,  hath  need  of  Tome  influence  to  be 
tranfmitted  from  the  Brain  to  it,  for  the  incitement 
and  continuation  of  its  motion,  as  well  as  for  the  Nu¬ 
trition  of  its  fubftance  ?  the  latter  of  which  benefits 
is  common  to  the  heart  with  all  other  parts  of  the 
body. 

Secondly ,  It  is  highly  probable,  that  the  Brain  is, 
not  only  the  Laboratory ,  but  alfo  the  common  From - 
^ ptnary  of  the  true  Succtts  nutritiu*  ;  and  that  the  Nerves 
are  the  Canes ,  or  Filires  through  whofe  long  and  nar¬ 
row  Pores  the  fame  rofcid  Nutritive  liquor  is  gently 
diftributed  to  all  parts,  for  their  nourifhment ;  both 
which  Propofitions  have  been  formerly  with  many 
confiderable  arguments  drawn  as  well  from  experi¬ 
ments  Anatomical,  as  from  reafon,  aflerted  by 
Sir  George  Ent,  Dr.  Gliffon,  and  ( if  it  be  lawful  for 
me  to  put  my  felf  into  the  fame  period  with  fuch  ex¬ 
cellent  men)myfelf.  This  therefore  being  fuppofed 
it  is  not  unreafonable  to  think,  that  this  rofcid,  bal- 
famic  and  fpirituofe  liquor,  by  many  called  Sue c ns 
Nervofus ,  being  for  the  moft  part  in  fufficient  plenty 
in  the  Brain,  doth  at  all  times  touch,  and  foak  into 
the  open  Pores  of  all  the  Nerves  thence  elonged  ;  but 
more  copioufly  into  the  Nerves  that  extend  them- 
felves  into  the  Fibrofe  fubftance  of  the  Heart ;  becaufe 
the  Heart  is  furnifhed  with  many  more  and  larger 
Nerves  than  any  other  Mufcle  of  the  whole  body. 

And 


of  the  Pulfation  of  the  Heart. 

And  becaufe  the  extremely  narrow  cavities  of  the 
Nerves  are  full  of  a  fpongy  medullary  fubftanee,  and 
continually  wet  with  the  fame  rofeid  liquor  creeping 
through  them  :  therefore  the  liquor  cannot  flow  out 
of  the  lower  ends  of  them,  into  the  Fibres  of  the 
heart,  otherwife  than  guttatim ,  drop  after  drop ;  as 
all  liquors,  chiefly  fuch  as  have  any  tiling  of  vifeidity, 
flowly  creep  along  the  threds  of  Filtres,  and  when 
they  at  length  arrive  at  the  end,  fall  down  in  equal 
drops,  with  equal  paufes  betwixt  the  precedent  and 
the  fucceding  drops.  Farther,  becaufe  the  diftilla- 
tion  of  each  drop  is  almofl:  momentaneous,  not  per- 
fevering ;  thence  it  feems  to  come,  that  the  conftri&i- 
on  of  the  heart  is  performed  and  finifhed  in  a  mo¬ 
ment,  and  a  paufe  fuccedes  in  the  next  moment,  till 
a  fecond  drop  comes  to  caufe  a  fecond  conftriQion, 
.and  fb  forward.  And  Cnee  in  the  Brain,  or  foun-«© 
tain  of  this  rofcid  liquor,  there  is  alway  plenty  to 
maintain  a  perpetual  fucceflion  of  drops  ;  and  the  li¬ 
quor  it  felf  is  (intheftate  of  health  )  always  of  the 
fame  temper  and  confiftence,  and  the  narrow  Canales 
in  the  Nerves  always  equally  retard  its  defcent  and 
efflux  :  therefore  it  feems  neceflary,  that  the  times  of 
quiet,  or  the  paufes  intervenient  betwixt  the  drops, 
fhould  be  equal,  fo  long  as  the  liquor  retains  the  fame 
degree  of  fluxility,  or  is  not  hindred  by  greater  vio¬ 
lence. 

But  if  it  happens,  that  the  liquor  is  becdme  either 
more  thin  and  fluxible  than  is  fit  (  as  commonly  it 
doth  upon  debauches  with  Wine  or  other  ftrong 
drinks  )  or  Saline,  Acrimonious,  Acid,  or  of  any 
other  vitious  and  irritating  quality  (  as  often  it  is  vi¬ 
tiated  in  many  maladies,  chiefly  in  Scorbuto  invetera -*  ' 
to  )  or  fall  into  a  Fermentation  (which  I  have  reafbn-  ** 
to  con je&ure  it  always  doth  in  Fevers ,  and  moreemi-  * 

M  *  neatly  1 
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nently  in  the  Small  Pox ,  the  matter  of  which  feems 
to  be,  not  the  bloud,  but  the  Succus  mtritws  in  a  pe¬ 
culiar  manner  corrupted,  and  critically  tranfmitted 
from  the  Brain  through  the  Nerves  into  the  habit  of 
the  body  )  or  be  agitated  by  any  fwift  motion  (  as  in 
the  more  violent  paffions  of  the  mind,  and  chiefly  in 
a'flfcev,  it  is)  in  all  thefe  cafes  the  motion  and  diftil- 
Hnl:  of  it  into  the  Fibres  of  the  heart  muft  be  accele¬ 
rated  proportionately,  and  eonfequently  the  Syjloles 
of  the  heart  will  be  more  frequently  repeted,  and  the 
olArtilii* lipaufes  intercedent  betwixt  them  will  be,  as  thofe  in- 
hort/Hf  tervenient  betwixt  the  drops,  fhorter.**~And  here^ 


gJutni..  fair  occafion  offers  itfelf  to  me  of  expatiating  into  the 

various  and  numerofe  differences  of  P»//er  of  the  heart, 

.  f"i'^rv«u^.r<v.and  endeavouring  to  folve  them  rationally  by  this 

fl®,*,  ^crior&m}  etf]  Hypothefis ?  which  alone  is  capable  to  do  it .  but  the 

CFibortnefs  of  the  time  appointed  for  my  fitting  in  this. 

|  r0«~  £-in  7  lace,  forbids  me  tomakeufeof  the  occafion. 

\tjn>  ^  Mcmam-  &  r  of  this  Stillicidium  or  guttulation  of  the  Succus 

rfnuuPtJ.  i  M-AttL  f*clUn7slervofits  out  of  the  ends  of  the  Cardiac  nerves,  we 

J  ej  tombs'  ffrnf  s  jmve  various  familiar  examples.  We  fee,  that  Spon- 

jfxn-  frocuUoJho  „es  Fiitres,  and  even  Glafs  tubes  of  very  fmall  bores,. 

t  yu*  “hough  they  be  continually  replete  with  water  or  any 

» %  K^ther  liquor:  vet  the  liquor  doth  not  flow  out  of  their 

*  ,rli***>  “J“_  ed  miirfe.  as  water 
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"V’']ower  ends  or  orifices,  in  a  continued  courfe,  as  water: 
hL  pHHtul'rum <  '*  gu{hes  out  of  a  fountain,  or  out  of  the  cock  of  a  Ci- 

but  by  drops,  with  aquitemporaneous  flops. 
tUT  or  paufes  betwixt  the  drops.  The  true  caufe  of  which 

ft  feems  to  be  this ;  the  great  narrownefs  of  the 
U"  InoyM'.  Canales,  which  impedes  the  free  permeation  of  the 

“•  j  £0C ,  uA-  eeitriv-i  « liquor,  the  little  particles,  or  molecuU  of  the  liquor 
H  i  c  o'r  "■‘’-being  not  exactly  fmooth,  but  villofe  and  vifcofe :  and 

ill  ffgfftvjr  ,  nU  alkuL  re*  therefore  they  are  forced  to  creep  along  with  a  flow 
1  kri^5'  ^“^pace  through,  the  cavities  of  the  tubes,  whofe  fuperfi- 

W*,  ^w^es  within  are  equally  full  of  little  afperities  too  ;  fo  >. 

<..***' H**  .-<*■** 
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that  they  muft,  as  they  pals  along,  be  put  into  a  ver- 
tiginofe  motion,  and  interrupt  their  courfe,  and  con- 
fequently  fall  out  of  the  lower  end  of  the  Sponge, 
Filtre,  or  T ube  guttatim ,  Now  fince  the  Nerves  are, 
like  Indian  Canes,  compofed  of  Filaments  running 
their  whole  length  iif  direfl  lines,  a  medullary  and 
Ipongy  fubftance,  and  many  little  interfaces  interja¬ 
cent  betwixt  the  Filaments,  with  a  thin  coat  invert¬ 
ing  them;  and  fince  the  liiperfices  of  their  little  Ca¬ 
nales  within,  muft  therefore  be  full  of  finall  afperities : 
it  is  neceflary,  that  the  Succus  Nervofm ,  whole  con- 
fiftence  is  not  much  thinner  than  the  white  of  an  Egg 
well  beaten,  fhould  pafs  through  them  with  a  flow  and 
interrupted  courle,  and  at  length  fall  out  of  their 
lower  ends  in  drops,  with  equal  paules  between  the 
drops.  Where  we  find  a  parility  of  Caufes 5  we  may  right- 
ly  expelt  a  fmilitude  of  ejfefits.  ^ 

r  •  ; ,  \  ;  1  _  l  -  /  r  ’  •  — 

.si*  t  *  :  i  -  •  - -  '  w  -  '  •  '  ' 

Here  I  fee  two  formidable  Difficulties Jlamii»g^  like 
Romantick  Giants,  in  my  way,,  to  deterr  me  from 
proceeding  :  and  I  cannot,  without  fhame  and  infa¬ 
my,  decline  to  encounter  them. 

f  -  f  *  I*  /  \  .  t  :  v  •  ;  A  '  *  -V  ’  *  *  'r  .  * 

■  ’  '  ■ 

One  is,  That  after  the  Cardiac  Nerves  are  cut  off]  and 
the  heart  it f elf  taken  out  of  the  body ,  the  Pulfation  of  it 
continues  for  fome  time.  To  remove  this  therefore,  I 
lay,  that  the  cavities  of  the  Nerves  annext  to  the 
heart  may/  remain  ftill  full  of,  and  turgid  with  the 
rofcid  Smew  Nervofm^  which  being1  hindred  from 
regrefs  by  their  Ipontaneous  contraction  toward  the 
heart,  and\kept  in  aftate  of  fluxility  by  the  yet  kit¬ 
ing  warmth  of  the  heart,  may  for  feme  time  be  im 
ftilled,  into  the  Fibres  of  it,  and  by  fwelling  of  them 
caule  them  to  conftringe  the  Ventricles,  as  before. 
Then  the  heart  being  irritated  by  the  prick  of  aneedle^ 
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or  fame  fharp  and  pungent  liquor,  may  be  able,  by 
its  periftaltic  conftri&ion  to  fqueez  out  the  few  re¬ 
maining  drops  of  the  rofcid  liquor.  Which  being 
done,  thePulfation  ceafethfor  ever.  To  the  blondr 
this  effect  ought  not  to  be  afcribed  ;  for  after  all  re- 
liques  of  it  have  been,  with  warm  water  and  a  Sy¬ 
ringe,  wafhed  out  of  the  Ventricles,  and  fqueez’d 
out  of  the  Veifels ;  the  PuJfation  notwithftanding 
will  continue  for  ibme  time  :  Nor  can  it  be  with  more 
reafbn  afcribed  to  Convulfions  of  the  heart ;  becaufe 
all  convulfions  are  difbrderiy,  and  unequal  both  in 
the  times  of  their  girds,  and  in  thofe  of  their  inter- 
millions:  whereas  in  this  cafe  the  Pullations  are  re¬ 
gular,  and  ifocHronical,  with  equal  paufes.  Nor  to 
the  Heat  communicated  by  the  bloud'  to  the  heart 
before  it  was  exfefted,  and  not  yet  quite  extinfl: ;  be- 
v$aufe  that  borrowed  heat  foon  vanifhes,  and  no  ex¬ 
ternal  heat  will  revive  the  languifliing  Puliation, 
after  all  the  rofcid  juice  hath  been  expreftout  of  the 
ends  of  the  Nerves  left  in  the  heart.  Nothing  then  re¬ 
mains,  to  fblve  this  Phenomenon,  but  the  inftillation 
of  a  few  drops  of  our  rofcid  liquor  into  the  Fibres  of 
the  heart,  to  fwell  them,  and  lb  urge  them  to  con- 
ftriblion  of  the  Ventricles. 

*  r  ,  *  f  .  *  \  \  \  ^  \  }  > 
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The  other  Difficulty  is  this.  Why  it  there  not  a  Pul¬ 
iation  after  the  fame  manner  alfo  in  all  the  Mufcles  of  the 
Limbs ;  fince  their  Fibres  are  of  the  fame  nature  in  all 
things ,  their  difpofition  and  direction  only  excepted ;  fince 
the  Orifices  of  the  Nerves ■  perteining  to  them ,  are  in  the 
Brain  as  open  to  admit  and  imbibe  the  Succus  Nervofiis 
there  elaborate  and  provided for  them  ;  and fince  the  fame 
Nerves  are  equally  fiongyi  and  permeable  in  their  confti- 
tutiony  and  fo  apt  to  transfer  that  liquor,  as  the  Orifices> 
of  the  Cardiac  Nerv.es. are  to  receive,  or  their  Canales  to 
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transfer  it?  If  the  whole  apparatus he  the  fame  on  both 
farts,  whence  comes  it,  that  the  fame  effect  is  not  pro¬ 
duced  in  both  ? 

At  this  Goliah  I  have  in  my  Scrip  three  Pebbles  to 
throw  ;  and  though  my  arm  be  weak,  I  will  not  de- 
fpair  of  hitting  him  in  the  forehead.  Firfi  therefore 
I  fay,  that  it  is  not  yet  certainly  known  to  any  mor¬ 
tal  man,  by  what  mediate  caufe  the  Mufcles  of  the 
Limbs  are  moved  at  the  command  of  the  Will  ;  whe¬ 
ther  by  fimple  contra&ion  of  the  Originals  of  the 
Nerves  inferted  into  them,  or  by  the  immiffion  of  the 
Succus  Nervofus  more  copiofely  and  fwiftly  at  the  time 
of  their  being  put  into  aflion :  though  the  Media - 
nifin  of  their  Fibres  make  it  more  probable,  that 
they  are  moved  by  immiffion  of  fome  liquor  from  the 
Brain,  by  which  the  rhomboid  mefhes  or  pores  of 
their  Fibres  being  all. at  the  fame  time  fwell’d  and  di¬ 
lated,  a  contradion  of  the  whole  Mufcle  muft  in  the 
fame  moment  be  elfeded ;  and  therefore  I  prefer  this 
opinion  to  the  former,  <md  have  followed  it  in  many 
places  of  this  rude  Difcourfe.  But  yet  this  opinion1 
hath  not  led  me  to  a  difcovery  of  the  Caufe  of  the 
difference,  this  prefent  difficulty  compells  me  to  hunt 
after.  Should  I  imagine  Valves  affixt  by  Nature  to  the 
Orifices  of  the  Nerves  of  the  Mufcles,  as  Monf  Des 
Cartes  did  in  the  bodies  of  them ;  though  fuch  an  arti¬ 
fice  be  not  impoffible,  yet,  befide  that  no  fuch  Valves 
have  hitherto  been  found  in  the  Brain,  I  fhould  ftill 
be  to  leek  for  a  Caufe  to  open  and  fhut  them  ad  arbi - 
trium  voluntatis ,  and  fo  fhould  be  put  to  a  ftand  in  my 
difquifition.  Which  to  avoid,  fome  other  Organicaf 
eontrivement,  fuch  as  may  be  not  only  poffible,  but 
probable  alfo,  and  facile,  and  fit  to  untie  this  Gordian? 
knot,,  muft  be  excogitated*.  Let  it  then  be  fuppofedy. 
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that  in  the  Brain  the  Orifices  of  the  Nerves  thence 
elonged  to  the  Mufclesofthe  Limbs,  and  their  Ca¬ 
nales  are  in  fuch  a  peculiar  manner  formed,  as  at  no 
time  to  take  in  and  convey  into  the  Mufcles,  more  of 
the  rofcid  liquor  than  what  is  fufficient  to  nourifh 
them,  and  recruit  their  vigor ;  unlefs  when,  at  the 
command  of  the  Will,  under  whole  jurisdiction  they 
properly  are,  the  Nerves  being  twitched  up  or  con- 
veiled  at  their  Originals,  both  their  Orifices  are  di¬ 
lated  to  receive,  and  their  Canales  rendred  more  per¬ 
vious  to  tranfmit,  in  a  moment,  into  the  Fibres  of 
the  Mufcles  to  be  ufed,  a  greater  portion  of  the  lame 
invigorating  liquor,  viz.  fo  much  as  is  requifite  to 
fwell  them  up,  by  replenifhing  their  pores,  and  force 
them  to  contraction,  which  is  the  common  a£tion  of 
all  Mufcles,  On  the  other  part,  let  it  b zfuppofed,  that 
in  the  Brain  Nature  hath  framed  the  Originals  of  the 
Cardiac  Nerves  by  a  different  Artifice,  namely  fuch, 
as  that  not  only  their  Orifices  may  always  be  open  to 
imbibe,  but  alfo  their  Canales  ib  eafily  pervious  to 
tranfmit  the  rofcid  liquor,  as  that  without  any  Velli- 
cation,  without  any  Convulfive  motion,  the  fame  li¬ 
quor  may,  merely  by  the  plenitude  of  the  Canales 
themfefVes,  be  effufed  guttulatim  into  the  Fibres  of 
the  heart,  to  caufe  the  alternate  conftriCtion  or  Pulia¬ 
tion  of  it.  And  it  is  the  more  lawful  for  me  to  fup- 
pofe  this  difference  of  ftru&ure  in  Nerves  ordained 
for  different  ufes;  becaufe  it  is  above  all  doubt,  that 
the  Of  tick  Nerves  have  a  peculiar  fabric  and  con¬ 
texture,  wherein  they  differ  from  the  Auditory ,  and 
all  other  Nerves  infervientto  the  reft  of  the  external, 
fenfes  ;  and  that  the  Organ  of  every  fenfe  hath  its 
nerve  of  a  peculiar  conftitution,  accommodate  to  the 
nature  of  its  proper  object :  though  thofe  differences 
confift  in  fuch  minute  and  fubtle  artifices,  as  have 

hitherto 
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hitherto  eluded  our  mod:  curiofe  refearches,  though 
affiled  by  the  bed:  fort  of  Microfcopes.  Why  then 
may  it  not  be  thought,  that  Nature  hath  given  to  the 
Cardiac  Nerves  alfo  a  confutation  divers  from  that  of 
all  other  nerves:  efpecially  when  their  Function  and 
office  is  different  from  that  of  all  other  nerves,  and  no 
lefs  than  the  Pulfation  of  the  heart,  i.e.  theconfer- 
vation  of  life  itfelf  depends  upon  that  difference?  I 
am  not,  I  confefs,  fo  happy,  as  certainly  to  know  in 
what  Angular  Artifice  the  difference  dothconfifl :  but 
am  notwithdranding  fully  convinced,  there  is  fome 
difference.  And  if  fo,  why  may  not  the  difference 
confifl  in  filch  an  Artifice,  as  that  which  I  have  here 
fuppofed  and  defcribed  ;  fince  the  fame  is  not  only 
poffible,  but  facile  alfo,  and  fufficient  to  produce  the 
effe£t  required, .m,  the  perpetual  inftillation  of  the 
rofcid  liquor  drop  after  drop  into  the  Fibres  of  the 
heart?  If  this  be  granted,  the  mighty  Difficulty  is 
fblved.  If  not,  I  fay 

Secondly ,  That  the  multitude  of  Nerves  elonged 
from  the  Brain  to  the  Heart  ought  to  be  confidered. 
What  reafon  can  we  imagine  Nature  to  have  had, 
when  fhefurnifhed  the  Heart  with  fo  many  nerves 
more  than  are  infer  ted  into  any  two, nay  three  Mufcles* 
even  of  th^JRjrft  rate?  Certainly  fhe  did  it,  either 
for  the  more  exquifit zSenfer  or  for  the  more  copious- 
nonrijhment ,  or  for  the  ftronger  motion  of  the  heart 
for  no  fourth  caufe  can  be  found.  They?r/?  is  impro¬ 
bable  ;  becaufe  it  doth  not  appear,  that  the  Heart: 
excells  any  other  Mufcle  in  the  fenfe  of  touching  or 
feeling:  and  becaufe  there  feems  to  be  no  neceflity  of 
its  being  endowed  with  much  of  fenfe,  whether  we: 
refpebt  the  attion  of  it,  which  is  not  perception,  but 
Sulfation ,  and  that  too  withincredible violence,  fuch 
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as  is  inconfiftent  with  delicate  and  exquifite  fenfe; 
or  whether  we  reflect  upon  the  fecure  Situation  of  it, 
which  is  in  the  Centre  of  the  cavity  of  the  Thorax, 
where  it  hangs  free  and  defended  on  all  fides  from 
harm  and  offence,  either  from  within,  or  from  with¬ 
out.  The  Second  alfb  is  improbable;  becaufe  the 
bulk  of  the  heart  holds  no  iuft  orooortion  to  the  mill- 


a  difference,  as  may  be  brought  for  one  reafbn,  why 


Thirdly ,  I  fay,  that  the  aptitude  of  the  Heart  to 
Pulfation  doth  confiftinits  proper  Fabric  and  confor¬ 
mation,  in  its  Conical  Figure,  in  its  cavities  within, 
in  the  difpofition  and  configuration  of  ilor/ibres,  in  a 
word,  in  its  whole  Mechanifm,  which  I  have  for¬ 
merly  defcribed,  and  which  is  far  different  from  the 
Mechanifm  of  any  other  Mufcle  whatfbever.  So  that 
if  there  were  no  fingular  Artifice  or  knack  in  the 
ftrufture  of  the  Cardiac  Nerves,  or  if  thefe  nerves 
were  fewer  in  number  :  yet  might  the  heart  be  apt 
for  Pulfation,  of  which  all  other  mufcles  are  incapa¬ 
ble,  as  wanting  the  like  Mechanic  conformation.  No 
wonder  then,  if  Pulfation  be  proper  to  the  heart  only, 
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though  the  Fibres  of  all  other  Mufcles  be  of  the  fame 
nature  with  the  Fibres  of  the  Heart ;  though  the  Ef¬ 
ficient  Caufes  of  the  Motion  of  all  other  Mufcles  be 
the  fame  with  thofe  of  the  Motion  of  the  Heart ; 
and  though  they,  as  well  as  the  heart,  a£t  by  the 
contraftion  of  their  Fibres.  Now  if  no  one  of  the 
three  Reafons  here  by  me  alledged,  why  the  motion 
of  Puliation  is  not  common  to  all  the  reft  of  the 
Mufcles  taken  fingle,  be  thought  fufficient :  yet  if 
ye  pleafe  toconjoynand  twiftthem  all  together  into 
a  triple  chord,  ye  may  then  perhaps  find  them 
ftrong  enough  to  pluck  up  the  propofed  Difficulty 
by  the  roots. 

But  hold,  a  minute  or  two.  Have  I  not,  through 
haft,  or  want  of  due  circumfpeffcion,  run  my  felf 
into  the  Bryersof  a  contradiction  ?  Did  I  not,  in  my 
laft  Propofition,  affirm,  that  the  Mediate  Caufe  of 
the  natural  Motion  of  the  Heart  differs,  in  fome  re- 
fpeft,  from  that  by  which  all  the  reft  of  the  Mufcles 
are  incited  and  invigorated  to  voluntary  motion? 
and  have  I  not,  in  the  Paragraph  immediately  pre¬ 
ceding  this,  faid,  that  the  Mediate  caufe  both  of 
the  Motion  of  the  Heart,  and  of  the  Motion  of  all 
other  Mufcles,  is  one  and  the  fame,  the  Sncctts 
Nervofus  dejpived  from  the  Brain  ?  Where  then  is  the 
difference  prefumed  ?  I  anfwer  therefore ;  that  the 
difference  lies  not  in  any  change  or  alteration  of  the 
nature  and  qualities  of  the  Succm  Nervofus  itfelf, 
which  I  grant  to  be  the  fame  utrobique ,  on  both  parts  : 
but  only  in  the  divers  Modes  of  its  effufion  from  the 
Brain.  Into  the  heart,  I  fuppofe  it  to  defcend 
through  the  Cardiac  nerves,  gently,  flowly,  and  by 
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way  of  inftillaticn,  drop  after  drop :  but  into  the 
reft  of  the  Mufcles,  I  fuppofe  the  fame  to  be  immit- 
ted  with  great  force  and  velocity,  fwiftas  Lightning, 
at  the  command  of  the  Will.  And  this  feems  to  be 
fufficient,  to  conftitute  a  difference,  where  the  lame 
caule,  uled  by  Nature  diverfmode ,  and  in  Organs  of 
different  conformation,  produceth  fo  different  effects  v 
and  conlequently  to  extricate  me  from  the  Bryers. 

From  which  as  well  as  from  the  former  impedi¬ 
ments,  being  now  at  length  free ;  I  come  in  the  next 
place,  to  eftablifh  the  grand  Pillar,  upon  which  the 
whole  weight  of  this  my  rude  ftrucfure  relies :  that  is, 
to  make  it  appear  to  be  not  only  poffible,  but  a  1  f o - 
probable,  that  a  few  little  drops  of  liquor  inftilled  into 
the  Fibres  of  the  heart,  Ihouldonly  by  caufing  them, 
to  fwell,  or  by  dilating  their  Pores,  abbreviate 
them  with  a  force  great  enough  to  make  a  conftriftion 
of  the  heart.  This  if  I  (hall  be  able  to  do,  I  lhall  not 
defpair  of  finifhing  my  Building  as  I  at  firft  defign- 
ed:  for  the  remaining  part  of  my  work  will  be  little 
and  eafie. 

As  for  the  Foffibility  of  lo  great  an  effe£l  from  a 
caufethat  leemsto  be  lo  weak  and  inconfiderable ; 
that  may  be  without  much  difficulty  proved  from  the 
juft  Analogy  or  fimilitude  of  this  effefl:  to  many 
other  as  great,  if  not  greater  effects  commonly  ob- 
lerved  to  arile  from  the  like  Caules :  For,  Mechanic 
Examples  of  this  kind  are  every  where  lo  obvious  to 
fenfe,  and  fo  numerofe,  that  only  to  enumerate  them 
would  be  a  task  hard  and  tediole.  Out  of  lo  vaft  a 
multitude  therefore,  I.  will,  for  brevitie’s  fake,  fe- 
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left  only  two,  fuch  as  are  not  only  pertinent  and  ad' 
equate  to  my  fubjed,  but  alfo  in  themfelves  eminent¬ 
ly  remarkable. 

The  Firfi  is  of  a  new  Cable,  which  upon  wet¬ 
ting  will  very  much  (well  or  become  thicker,  fhrink, 
and  fhorten  itfelf,  .beyond  the  belief  of  any  but  a 
Mariner.  And  GaliUus  hath  well  obferved  this  fwel- 
ling,  and  the  confequent  abbreviation  of  a  Cable,  to 
be  of  fo  great  efficacy,  that  the  violence  of  a  T  empeii, 
the  weight  and  jerks  of  a  loaden  {hip  of  loooTuns 
burden,  and  the  current  of  the  Sea,  cannot  by  their 
united  forces  extend  the  Cable  to  its  former  length. 
This  ye  will  conic  is  to  be  admirable,  that  a  little 
water  infinuating  itfelf  into  the  Pores  of  the  threds,  of 
which  the  Cable  is  compofed,  fhould  dilate  thofe  little 
and  indifeernible  Pores  with  fuch  prodigious  force, 
as  not  only  to  fwell  the  clofe  and  hard  twifted  Cable, 
but  to  countervail,  nay  exceed  the  aggregate  of 
the  forces  of  a  furious  wind,  a  lirong  current  of 
the  Sea,  and  the  weight  of  fo  great  a  Ship  with  its 
whole  Fraight.  Yet  common  experience  teftifies 
this  to  be  true. 

The  Second  Example  will  perhaps  raifo  your  ad¬ 
miration  to  a  higher  degree,  being  of  all  of  this 
kind  that  hitherto  I  have  ever  read  or  heard  of,  the 
moQ:j,memorable.  It  is  this :  In  Rome  there  {lands  at 
this  day  an  Obelisk  of  onefolicT  ftone,  a  kind  of  Ophite 
or  {potted  Marble,  anciently  confocrated  to  the  ho¬ 
nour  of  the  great  Julius  Cfary  and  erected  in  the 
Cirque  of  Nero:  but  in  the  Year  of  Our  Lord  1 5  8<5. 
removed  into  a  more  eminent  place,  at  the  vail 
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charge  of  Pope  Sixtus  Quintus,  and  by  the  admirable 
skill  of  Dominions  Fontanus ,  an  excellent  Architect 
and  Engineer.  This  ftone  is  in  height  170  feet, 
above  the  bale  ;  in  breadth,  at  the  bottom,  1 2  feet, 
and  at  the  top  8,  in  weight  9586148  pounds: 
I*  and  the  weight  of  the  Cables,  Chords,  Pullies,  and 

other  moveable  inftruments  ufed  in  railing  it,  amount¬ 
ed  to  1042824  pounds,  according  to  the  computa- 
jtdnow'ion.  id  tion  of  Georgius  Draadins.  The  removing  and  erefti- 
oa  ^  Obelisk  was  thought  to  be  fo  rare  a 
fei.  i^i.  ’  work  of  Art,  that  the  Engineer,  befide  the  great 
mafs  of  treafure  he  received  for  a  reward  from  his 
Holinefs,  thereby  acquired  to  himfelf  immortal  re¬ 
nown  ;  no  lefs  than  56  Learned  men  having  fince 
profeftly  written,  to  defcribe  his  Machines  then 
comment,  in  u^ed,  and  to  celebrate  his  praifes ;  as  Monnntholius 
Arrfot.  Me-  relates.  But  all  their  praifes  notwithftanding,  he 
shATiic.cif.  19.  0^ed  no  fmall  part  of  his  honour  to  Fortune,  or 
•  r  rather  to  a  Carter,  that  flood  by,  an  idle  Speftator. 

-Thjvrt  w&r*  AMvu/\r\  For  the  Engineer,  a  little  miftaken  in  his  forecaft  of 

ftretchin§°ft^  cabi!s/^i}.ofes’  founA 

I*  aq  crewel  aXfWwhen  became  to  let  the  erefted  Obelisk  upon  the 

r  ^Pedeftal,  that  he  had  not  raifed  it  high  enough  by 
^  or  5  inches,  and  to  raife  it  higher  with  thofe  Ma- 
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ith.  fhame  and  defpair  by  this  unforeleen  faileur, 
of  ’'  he  begun  to  meditate  flight,  to  fave  his  life,  which 
ye.  meafe  had  pawn’d  to  the  Pope  to  be  forfeited,  ifhejdid 
«  7  0  koyef  1  f*/  not  accomplifh  the  difficult  work  he  had  undertaken : 

as  good  luck  would  have  it,  out  of  the  croud 
j  i,  •  of  vulgar  gazers  comes  a  Carter,  and  advifes  him  to> 

caule  all  his  Cables  and  Ropes  to  be  wet  with  water; 

mfnZr'sJ-  W,  JWch  done* tbs  Sickly  fwell’d  andffiortned 

!  xt  Pi emcta.£i{i  ;  cfe/i^cunt  fy/ns!  fr/lfl/lu/if  ,  juiAetti  them*- 
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phines  fo  ftretcht,  was  impoffible.  Confounded 
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themfelves  fo,  that  they  lifted  up  the  Column  to  a 
due  height:  and  then  the  overjoy’d  Font  anus  with 
eafe  placed  it  upon  the  Pedeftal.  Now  if  ye  fhall 
be  pleated  to  refleft  upon  this  Example,  and  tocon- 
fider,  that  a  little  water,  only  by  dilating  the  Pores 
of  the  threds  of  the  Cables  and  Ropes,  i well’d  and 
fhortned  them  with  force  great  enough  to  over¬ 
come  the  immenfe  gravity  both  of  the  Obelisk,  and 
of  themfelves,  with  the  reft  of  the  Mechanic  appa¬ 
ratus  then  ufed  ;  which  gravity  hath  been  computed 
to  your  hands ;  I  am  confident,  you  will  no  longer 
think  it  impoffible  for  a  few  little  drops  of  liquor 
diffufed  through  the  Fibres  of  the  Heart,  and  like 
wedges  dilating  their  little  Melhes  or  Pores,  fo  to 
fwell  and  abbreviate  them,  as  to  caufe  a  conftriftion 
of  the  Ventricles,  and  that  too  with  a  force  (if  Bo - 
rellm  his  eftimate  be  right )  exceeding  the  force  of 
3000  pounds  weight. 

And  as  for  the  Probability  of  this  propofition  ; 
that  cannot  be  obfcure  to  any  man  of  common 
fenle,  who  fhall  confrder,  firfl,  the  near  fimilitude 
that  is  between  the  threds  of  a  chord,  and  the  Fibres 
of  the  heart,  in  Figure,  in  tenacity  and  ftrength,  in 
aptnefs  to  fwell,  and  confequently  to  fhorten  them¬ 
felves  upon  hume&ation,  and  in  the  faculty  of  re- 
ftoring  themfelves  to  their  natural  tone  after  extern 
fion  :  and  then  the  little  or  no  difference  betwixt  wa¬ 
ter  and  the  Site  cm  Nervofm ,  as  to  the  power  of  in- 
finuating  into,  and  dilating  the  Pares  of  bodies  na¬ 
turally  apt  to  fwell  and  fhrink.  For,  fince  the  two 
Agents ,  viz .  water  and  the  Succm  Nervofm ,  are 
fo  alike  in  their  efficacy,  as  to  the  dilatation  of  the 

Pores 
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Pores  of  Tenfile  bodies;  and  fince  the  two  Pati¬ 
ents  alfb,  viz.  the  threds  of  a  chord,  and  the  Fibres 
of  the  heart,  have  fo  full  a  refemblance  in  their 
nature  :  it  is  highly  probable,  if  not  neceffary,  that 
like  effefts  fliould  be  produced  by  them.  And  this 
probability  is  the  greater,  becaufe  of  all  other  Effi¬ 
cient  Caufes  hitherto  excogitated  by  Learned 
men,  to  folve  the  grand  Phenomenon  of  the  Pulia¬ 
tion  of  the  Heart,  none  can  be  given,  which  is  either 
fo  intelligible,  or  fo  congruous  to  the  whole  Mecha- 
nifm  of  the  Heart,  as  this  which  I  have  in  this  Le&ure 
endeavour’d  to  affert. 

But  this  Chair  doth  not  make  me  a  Judge.  To 
hear  and  determine,  Moft  Excellent  Prefident ,  and 
my  moft  Learned  Collegues ,  is  your  right ;  which  I 
ought  not  to  ufurp.  I  will  'therefore  firft  ( to  eafe 
your  memory )  reduce  into  few  words  the  heads  of 
what  I  have  deliver’d,  concerning  the  Efficient 
Caufes  of  the  Motion  of  the  Heart ;  and  then  hum¬ 
bly,  and  without  referve,  fubmit  all  parts  of  my 
Difquifition  (  for  I  pretend  not  to  know,  but  only 
to  inquire  truth)  to  your  examen  and  judgment. 


The  fumm  of  the  Precedent  Hypothecs  is  this; 
I  fuppofe  (F/>y?)  That  the  immediate  Efficient  of 
the  Pulfation  or  Conftriftion  of  the  Heart,  is  the 
abbreviation  of  the  Fibres  of  it,  arifing  from  the  di¬ 
latation  or  exparrfion  of  their  Pores  or  little  mefhes. 
(  Secondly ,)  That  the  Mediate  Efficient,  is  the  Sac- 
eus  Nervofns ,  derived  from  the  Brain,  through  the 
Cardiac  Nerves ;  which  being  inftilled  into,  and 

diffufed 
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diffufed  through  the  Fibres  of  the  heart,  fills  and 
dilates  their  Pores,  and  by  necelTary  confequence 
abbreviates  them,  with  force  fufficient  to  make 
the  Syfiole  or  conftriction  of  the  Ventricles,  and  to 
exprefs  the  bloud  contein’d  in  them.  ( Thirdly, ) 
That  the  fhort  quiets  orpaufes  interceding  betwixt 
the  Syftoles  of  the  heart,  arife  from  equal  paufes 
or  intermiilions  betwixt  the  drops  of  the  Succus  Ntrvo - 
fus  inftilled  into,  and  fwelling  the  Fibres  of  the  Heart : 
and  that  as  the  times  of  the  droppings  are  equal  among 
themfelves,  fo  arealfo  the  Syftoles  of  the  Heart  ifb- 
chronic  or  aequitemporaneous.  (  Fourthly , )  That  the 
motion  and  guttulation  of  the  Succus  Nervofus  into 
the  Fibres  of  the  Heart,  being  accelerated  or  re¬ 
tarded,  by  whatfoever  caufes ;  the  Syflotes  of  the 
Heart*  mull  be  more  or  lefs  frequent  proportionate¬ 
ly  thereto.. 

.  r*I ’  1  I  Z'  •  - 

V/hich  things,  if  ye  now  at  length  {hall  judge  to 
be  confentaneous  to  right  reafbn,  agreeable  to  the 
Animal  Oeconomy,  congruous  to  the  Organical 
ftru&ure  of  the  Heart  (to all  which  I  have  been 
careful  to  ad  juft  them  )  and  in  fine  confiftent  among 
themfelves:  then  I  {hall  with  affurance  conclude, 
that  the  Heart  is ,  as  all  Automata  are,  moved  by  Me¬ 
chanic  neceflity.  Which  is,  what  I  propofed  to 
demonftrate,  even  without  that  incredible  difplo - 
fton  of  Saline  and  Acid  fpiritsm  the  Heart,  firft  ima¬ 
gined  by  Doftor  Willis ,  and  fince  afTerted  by  a 
man  of  much  greater  Erudition,  and  more  {olid 
judgment,  namely  Alphonfus  Borellus ;  as  necelTary 
to  be  fuppofed,  in  order  to  the  Solution  of  this 
great  Probleme  of  the  Pbllation  of  the  Heart,  and 

that: 
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that  of  the  motion  of  the  reft  of  the  Muffles.  Which 
pretty  conceit,  I  will  firft  revive  in  your  memory, 
by  reciting  a  few  of  Borellus* s  own  words  faithful¬ 
ly;  and  then  offer  to  your  confideration  the  rea- 
lons  that  have  induced  me  to  rejeCt  it.  Reft  at  igitur, 
faith  he,  quid  ficut  omnes  mufcnli  contrahuntur ,  infla- 
tis  veficulis  eornm  pororum ;  fic  qiiocpue  immediate  caufa 
tenfionis  Cordis ,  erit  inflatio  veficularum  pororum  ejus9 
facta,  a  fermentativa  ebullitions  tar  tare  arum  partium 
fanguinis  a  fucco  Jfirituofo  ex  or  if ci is  nervorum  in * 
ft  ill  at  o,  &e. 

The  Reafons  that  diffwade  me  from  affenting  to 
fb  great  a  man,  in  this  matter,  aretheff: 

Firft  ^  We  have  the  teftimony  even  of  our  fight 
( the  moft  certain  of  all  our  fenfes )  that  in  an  Egg, 
after  a  day  or  two’s  incubation  of  the  Hen,  the 
Pwnctum  [aliens  firft,  and  then  the  Veficnla  pulfans 
are  agitated  by  a  manifeft  Puliation,  in  the  Centre 
of  the  Colliq^u amentum  or  genital  humour,  which  is 
a  pure  and  homogeneous  liquor;  even  before  any 
the  leaft  fign  of  bloud  can  be  differned.  Here  there¬ 
fore  the  luppofed  immediate  cauff  of  the  Hearts 
motion,  viz,,  an  inflation  from  a  Fermentative  ebul¬ 
lition  of  the  Tartarous  parts  of  the  bloud,  meeting 
and  conflicting  with  the  fpirituoff  juice  inftilled  out 
of  the  Nerves  into  the  Heart,  certainly  can  have  no 
place.  For  at  that  time,  in  the  Egg,  neither  Heart, 
nor  Brain,  nor  Nerves  are  yet  formed,  nor  is  any 
part  of  the  Collicpuamentum  converted  into  bloud  :  & 
can  ft  arum  in  rerum  n at ura  nondum  exiflentinm ,  nulli 
danttir  effect  us.  Befide,  the  fame  Veficnla  pulfans  is 

from 


from  the  beginning  of  the  change  of  the  genital  li¬ 
quor  into  bloud,  not  only  the  Conceptacle  of  it, 
but  allb  the  Engine  that  gives  it  motion  ;  and  there¬ 
fore  the  new  made  bloud  can  contribute  nothing  to¬ 
ward  the  Pulfation  thereof. 


Secondly ,  If  not  only  the  natural  motion  of  the 
Heart,  but  alio  the  Voluntary  motion  of  the  reft  of 
the  Mufcles,  procede  from  an  explofion  of  mutu¬ 
ally  hoftile  fpirits  concurring  and  combating  in  them, 
as  Borellws  affirms :  why  have  not  all  other  Mufcles, 
as  well  as  the  heart,  a  perpetual  Puliation  in  them; 
when  the  lame  bloud,  and  the  lame  Succws  Syirituofm 
perpetually  concur  in  them,  no  left  than  in  the  heart  ? 
And  what  dominion  could  the  Soul  have  over  the 
Mufcles  of  the  Limbs,  to  exercife  which  of  them 
fhe  oleafes*  and  as  Ions:  as  fhe  pleafes,  and  eive 
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the  Syfioh  or  conftridion  of  them  inwardly,  which 
is  requifite  to  the  expreffion  of  the  bloud.  For,  the 
fuppoled  explofion  confiding,  like  that  of  attrum  ful¬ 
minant,  or  Gun-powder,  in  a  motion  expanfive ; 
would  of  neceffity  dilate  the  cavities  of  the  heart. 


Fourthly ,  If  an  explofion  of  Acid  and  Saline  li¬ 
quors  meeting,  commixt,  and  warring  in  the  heart, 
be  the  immediate  efficient  of  its  motion  ;  it  is  con- 
fentaneous  to  infer,  that  where  the  ingredients  of 
this  explofive  mixture  are  more  copiofe,  there  the 
explofions  ought  to  be  more  frequent ;  &  e  contra. 
But  in  fucking  infants,  who  being  nourifhed  only 
with  milk,  cannot  realbnably  be  thought  to  have 
much,  if  any  thing  of  Acidity  in  the  nutritive  juice, 
or  of  faltnefs  in  their  bloud,  the  Pulfe  of  the  heart 
is  notwithftanding,  even  in  the  ftate  of  health,  at 
leaft doubly  quicker  or  more  frequent,  than  in  full 
grown  men,  nay  fuch  who  delight  to  feed  on  fait 
meats,  and  drink  plentifully  French  and  other  fitb- 
acid  Wines.  Ergo ,  ’tis  highly  improbable,  that 
the  Pulfe  of  the  heart  fhould  be  the  effed  of  fuch 
explofion. 


Thefe  are  the  reafons  that  moved  me,  when  I 
came  to  this  inftable  bogg,  to  withdraw  my  judg- 
ment  from  the  condud  of  Borellus,  whom  before  I 
had  fb  clofely  followed ;  and  to  divert  into  a  pri¬ 
vate  way,  which  feem’d  to  promife  me  fmoother 
and  firmer  footing;  and  which  notwithftanding  I 
will  not  commend  to  others,  unlefs  your  approba¬ 
tion  fhall  encourage  me  to  pave  it.  Meanwhile, 
the  hour-glafs  admonifhing  me  to  relerve,  till  I  meet 

with 
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with  foffle  other  opportunity,  what  may  be  farther 
alledged  to  confirm  the  precedent  explication  of 
the  Efficient  Caufes  of  the  Syftole  of  the  Heart ;  I 
will  now  add  no  more  than  three  Ihort  Advertile- 
ments,  and  refign  you  up  to  the  more  profitable, 
and  more  pleafant  entertainment  of  your  own  better 
thoughts. 

The  Fir  ft  is,  that^is  probable,  that  in  every  Din- 
jlole  of  the  heart,  the  few  and  little  drops  of  the 
Succut  Nervofus ,  which  by  wedging  themlelves  into 
the  fmall  Rhomboid  Pores  or  mefhes  of  the  Fibres 
of  the  Heart,  and  lb  dilating  them,  caufed  the  im-. 
mediately  precedent  Syftolt ;  are  by  the  reftitutive 
motion  of  the  fame  Fibres,  fqueez’d  out  of  thofe  Pores 
into  the  Parenchyma,  of  the  Heart,  whence  they  are 
abibrbedand  carried  off  with  the  bloudby  the  Veins  ; 
and  fo  make  room  for  the  next  fucceeding  drops,  to 
caule  the  next  Syftolt,  and  fo  the  Syftoles  and  Dia- 
ftoles  of  the  heart  come  to  be  alternately  repeted,  and 
the  Circulation  of  the  bloud  to  be  perpetuated.  This, 

I  lay,  is  probable-,  becaufe  Nature  hath  inftituted-  ; 
the  like  abforptionof  the  redundant  Succtts  Nervofus-  * 

by  Veins  in  many  other  parts  of  the  body ;  more  emi¬ 
nently  in  the  upper  part  of  the  neck,  where  the  Ju¬ 
gular  Veins  imbibe  whatever  humour  diftills  from 
the  bottom  of  the  Brain,  as  Do&orLoiw  exprefsl y  Lib.  de  Corie 
affirms,  and  with  good  reafon  ;  in  thefe  words,  Hu-  c*p.6.Mde 
mor  omnis  e  ctrebro  frovemens  m  z jenas  jugnlares 
reforbetur.  I  had  heretofore,  I  confefs,  a  thought, 
that  the  humour  contein’d  in  the  Pericardium  might 
have  no  other  fountain  but  the  reliques  of  the  Succm 
Nervofus  expreffed  out  of  the  Fibres  of  the  Heart  in 
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the  Diafioles ,  when  after  violent  Tenfion  they  exer- 
cife  their  natural  faculty  of  refiitution  :  But  when  I 
had  feen,  that  the  liquor  found  in  the  Pericardium  is 
eafily  capable  of  coagulation  either  by  heat  or  cold, 
fo  as  to  become  like  gelly  of  harts-horn,  or  the  white 
of  an  Egg  hardned  by  boyling,  as  the  Serum  of  the 
bloud  will  do  ;  and  obferved  the  various  little  Glands 
feated  about  the  Bafis  of  the  Heart,  for  which  I 
could  find  no  other  equally  probable  ufe,  as  to  inftil 
the  Serum  into  the  Pericardium ,  to  facilitate  the  mo¬ 
tion  of  the  heart,  which  molt  certainly  that  liquor 
doth ;  as  the  humor  inftilled  out  of  the  glandnU  U- 
crymales  upon  the  outfides  of  the  eyes,  ferves  to 
moiften  and  make  them  more  eafily  moveable  every 
way  :  when  I  had,  I  fay,  obferved  and  confidered 
thefe  things,  I  rejefted  that  thought,  and  embraced 
this,  of  the  abfbrption  of  the  reliques  of  the  Succtts > 

^  <"[WL  cvrJiMAn.  tbxNervofus  by  the  Veins  of  the  heart.  ^ 

5  ttm  alxndaicLrn 

5 w*  turn  The  Second  is,  that  the  Diafiole  of  the  Heart,  is 

jwz  Gaufed  partly  by  the  Relaxation  of  the  Fibres  of  it 


„  by  the  force  of  the  bloud  rufhing  out  of  the  Ears  into 
~  the  Ventricles  of  the  Heart,  and  replenifhing  them. 
ArdJr^  j1. A  $  *  A*  Wherefore  the  Wifdom  of  Nature  is  admirable  alfo 

ki  this,  thatfhe  ordained  thefe  Two  Caufes  of  the 
diafiole,  viz.  the  relaxation  of  the  Fibres,  and  the  in¬ 
flux  of  the  bloud  into  the  Ventricles,  to  be  exaftly 
coincident ,  that  with  united  forces  they  might  co¬ 
operate  more  efficacioufly.  Whence  it  appears,  that 
in  the  diafiole 7  the  Heart  is  not  wholly  Pa/five ,  as 

all 
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all  Anatomifts  hitherto  have  believed  it  to  be.  For, 
unlefs  the  Fibres  did  reftore  themfelves  to  their  for¬ 
mer  longitude,  which  is  a  natural  attion,  at  the 
fame  time  the  influx  of  the  bloud  happens ;  certainly 
there  could  be  no  room  to  receive  the  bloud,  becaufe 
the  infides  of  the  Ventricles  would  continue  to  touch 
each  the  other,  and  fb  there  could  be  no  diajlok. 

The  Third laft  is, that  it  appears  from  the  whole 
Series  of  this  diicourfe,  that  the  Puliation  or  Con-  t  ci 
ftriftion  of  the  Heart  hath  its  force  from,  that  Me-  ^  W  f  ^ 

chanic  power,  which  is  called  the  WedgeV  and  that  the-^^^^,  ft  m-ohM 


Pve'wrt 
yCiU  ryypfli 


bloud  is  exprefled  out  of  the  Heart  by  virtue  of  ano¬ 
ther  Mechanic  power,  which  is  named  the  Prelum 
or  Prefl :  and  confequently  that  the  Heart  itfelf  isrf^rn\  n  untim*fei 
as  all  Automata  are,  moved,,  not  by  Spirits,  nor  ^^e  w tnU * 
by  a  Pulfifick  faculty,  nor  by  rarefaction  of  the  bloud^. 
nor  Ebullition  or  Fermentation  of  the  bloud,  nor  by  CT?  ?  w 
explofion  of  Saline  and  Acid  Ipirituole  liquors,  but  by 
Mechanick  neceffity .  Which  from  the  beginning 
hoped  I  fhould  be  able  fairly  to  prove  -  ‘’ru — 


1 

If  thefuccefs  of  my  endeavours-  hath  not  been  an-  ^ 
fwerable  to  that  hope ;  I  will  not.  go  about  to  exte-  “ij*  f  <tvfoy 
nuate  the  blame  of  my  faileur,  by  citing  exampl CiM-Mi 
of  much  greater  Wits,  which  have  before  me  in  vain^i  .  jr  f> cmlib 
attempted  to  reveal  the  fame  lecret  of  Nature :  but  emit .  £ 
confblate  my  felf  with  this,  that  my  Judges  ars 
men  no  left  beloved  for  their  exemplary  candor  and iriKuM. 
humanity,  than  honoured  for  their  excellency  in  all  k  'T*? 
hind  of  Learning;  and  who  need  not  be  put  in  mind 
That  7 ruth  is  a  tree,  whole  root  is  in  Heaven,  andf  •  "L  ' 
of  which  even  the  wileft  of  us  dim-fighted  Mortals  here 

upons 


Of  the  Efficient  Caufes : 

upon  earth  fee  nothing  but  the  fliadow  of  its  branches. 
I  will  therefore  conclude  this  inelaborate  Difquifi- 
tion  with  that  memorable  faying  of  the  Prince  of 


Cicero  in  Can-  Roman  Orators  ;  De  his  Jlatuat  unufquifque  ut  libet . 


foixtmc.  Quid  m'tern  verim  fit,  Deus  ipfe  viderit :  hominem  qui- 

dan  fcire  arbitror  neminem.  y .  • . 


Y  Leftures,  fuch  as  they  are,  much  Honour’d 


IVI  Auditors ,  Ye  have  with  obliging  patience 
heard.  Be  pleas’d*  Ibefeechye,  tohearalfo,  before 
ye  rife*  a  word  which  I  have  to  fpeak  in  my  own 
defence.  Were  it  not  indecent  to  compare  fmall 
things  with  great*  I  fhould  venture  perhaps  to  ad- 
vertife  you,  that  the  reafons  which  induced  me  to 
attempt  a  reformation  of  the  Borellian  Hypothefis  of 
the  Motion  of  the  Heart,  which  DoEtor  Harvey  him- 


f  fljf  felf  call’d  the  Sun  of  the  Microcofm ;  feem  to  have 


mom  fanguin.  fome  kind  of  Analogy  to  thole,  which  moved  the 


Prince  of  Aftronomers,  Tycho  Brahe ,  to  diflike  the 
Ptolemaic  Syftem  of  the  Macrocofm  or  greater  World, 
and  to  excogitate  a  new  one  of  more  probability 
and  neatnefs.  For,  as  Tycho  animadverting,  that 
the  Celeftial  Orbs  had  been  by  Ptolemy  diftributed 
imhanfomly ;  that  fo  many,  and  fo  great  Epicycles 
were  in  vain  imagined,  to  explicate  the  retrograda- 
tions  of  the  Planets,  and  their  various  refpe&s  to 
the  Sun  ;  and  that  the  equality  of  the  Circular  moti¬ 
on  was  meafured,  not  from  the  Centre  of  its  proper 
Circle  (as  it  ought)  but  from  the  Centre  of  ano¬ 
ther  Eccentric  Circle,  againft  the  firft  principles  of 
Nature  and  Art :  invented  a  new  Syftem  exempt 
from  all  thefe  incommodities,  which  is  in  truth  the 
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Coptrnican  inverted.  So  I  conceiving,  that  in  the 
Borellian  Hypothefis,  an$  E  xplofion  of  I  know  not 
what  Saline  and  Acid  materials  in  the  Heart,  was 
not  only  in  itfelf  extremely  improbable,  and  incon¬ 
gruous  to  the  Wifdom  of  Nature  (which  always 
conftitutes  certain  and  regular  Caufes  to  produce 
certain  and  regular  Effefts  )  but  alfb  unnecefTarily 
fuppofed  to  folve  the  Phenomenon  of  the  Hearts 
Pulfation:  fet  my  dull  Brain  on  work  to  reform  it, 
andfoon  invented  another,  thatfeems  both  free  from 
thofe  inconveniences,  and  more  agreeable  to  the  Or- 
ganical  Structure  of  the  Heart,  to  which  above  all 
things  it  was  requifite  I  fhould  endeavour  to  adjuft 
it.  This  I  thought  my  felf  obliged  to  fignifie,  left 
any  here  fhould  believe,  either  that  I  have  ufurped 
to  my  felf  this  whole  Syftem  of  the  Motion  of  the 
Heart,  from  that  moft  excellent  Mathematician 
-phonfus  Borellus ,  whole  Memory  I  highly  honour  • 
or  that  I  lay  claim  to  more  than  a  Candid  attempt 
to  reform  it.  f 

ftlitvi  si  <jiUcl  &xcitLerih} 

TC-i  dAjftC'uAfa t$  p  - 
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1 PIL  O- 


E  P  I  L  O  G  U  S- 


PR  ALL  EC  TIO NV  M  quidem  vela  jam  tandem 
contraxi ;  nondnm  tamen  dijfolutam  video  conci- 
onem .  Refiftamus  igitur  hie  par  temper,  Auditores 
Ornatiffimi,  ft  vobi s  it  a  videatur ;  &  ad  ftupendam 
illam,  cujus  rationem  Mechanic  am  haclenus  tam  anxtc 
inqutfivimns,  Cordis  fabricam  ferio  rejpiciamus.  Inde 
enim ,  etiamfi  alia  omnia  in  univerfitate  rerum  deeffent 
Divinae  Architecture  document  a ,  cuivis  hominum  pro - 
num  eft  inf  err  e,  &  quam  fit  immensa  Mins ,  cater  or  umqm 
omnium  in  hoc  Mnndo  adjpeffabilium  CONDITO* 
RIS  folertia  ;  quamque  parum  ab  immedicabili  cum 
animi  turn  mentis ftupiditate  olim  abfuerit  Epicurus.  Qui 
Animalia  cafu  quodam,  in  prima  rerum  procreatione , 
genita  fuijfie  vecorditer  cenfuit :  &  opinatus  eft  confe- 
quenter,  tot  am  in  Us  membrorum  varietatem  dearticula - 
tionemque  non  aliunde,  quam  ex  Atomorum  forte  for  tu¬ 
na,  poft  infinites  inter  fe  in  (patio  infinito  vortices ,  it  a 
concurrentium,  atqne  commift arum  diftofitione  extitijfe. 
Quamobrem  neque  ullam  fuijfe  intelligent  is  Naturae  pru¬ 
dent  i  am  ^  qua  ojfa,  cerebrum,  cor,  nervos,  venes  \  qua 
oculos,  manus,  pedes,  vifeera  ;  qua  cater  a  omnia  confor- 
mans,  ad  fines  cert  os,  feu  funttiones  part  ib  us  congrues 
rejpexerit :  fed  fingulas  partes  it  a  delineates,  co-aduna- 
tafque  fuijfe  "madam  materia  necejjitate  ( talibtis  nempe, 
ac  tali  modo  concurrentibus  Atomis  )  ut  fi  nullius  deinde 
usus  fut  nr  a  participes  fuijfe  nt.  O  ridiculum  fubtilijjimi 
xateroqum  Philofo phi  ftnporem  ! 

P  Pa - 


Epilogus. 

Faciendum  profecTo ,  ft  contemflans  palatum,  quod,  fit 
fundament o  fecnrnm,  tetlo  concinnum,  parietum  fymme- 
trid  congrutm,  exter'tore  forma  decorum,  inter  tore  com- 
moditm  feneftrarum  conftitutione  falubre  fimnl,  &  il- 
lufire ;  c  unci  is  deniqtie  partibus  abfolutum,  &  elegans  ; 
dicere  non  audes,  Epicure,  fortuna  exfir  nil  urn,  fed  arte, 

&  confilio  :  intnens  verb  Hominis  corpus,  in  quo  omnia 
neque  exquifitiiis  formari ,  neque  congrnentius  collocari, 
neque  utilius  deffinari,  neque  ffeciofws  exornari  qua- 
cttnque  tandem  arte  potuiffent ;  caufam  illius  coecam  repa- 
tas,  expertemque  confilii  ?  An  non ,  c-um  oporteat  de 
caufa  ratiocinari  ex  effect  a,  ejafque  conditionibus  ;  colti- 
gamns  neceffe  eft,  exfcitifjimo  opificio  fcientiffimum  Optfi- 
cem  ;  &  ex  ufibus  partium  tam  appofitis,  caufam  ad,  ilios 
defiinantem  intelligent iffimam  infer amns  ?  Ac  funto  for- 
ttimfu a  interdum  vices  ;  mntamen,  ft  pictorisjpongia 
in  tabulam  temer'e  impact  a  .,equi  fpumam  femel  exprejjit, 
ideo  quotquot  vides  pittas  tabular ,  confimili  cajii  Junt 
elaborate.  Et  niff  id  fit,  qua  fronte  id  die  is  de  NatU- 
rse  operibus,  qua  tam  perfett'e,  tam  conftanter,  non pin* 
aunt  nr,  fed  animantur  ?  Nempe  Zeuxis,  aut  Polycle- 
rus  habetur  tibi  valde  peritus ,  cum  aliquod  Nature  opus 
imitatus  adumbratione,  fuperficieque  tenus  finer  it .  o 
DEVM,  Parentemve  Naturam,  feu  quocunque  nomi¬ 
ne  die  as  Archite&ricern  itiarn  caufam,  ignoraffe  put  as 
quidnam  agent,  mminternam,vivam,  veramque  ac  ini- 
mitabilem  molita  f uer it  conflruttionem  ?  ObftupefcisMyr- 
mecidas  opufculorum  fabricators,  nec  potes  ilium  J at is 

mirari,  qni  pallets  corpifculumfcitl  reprafentaverit  :  &  • 

te  tamen  in  admirationem  non  rapit  ea. caufa ,  qua  ani- 
raalculum  tantalum  tantd  energia  donarit  '>fl£  innume- 
r. a  organa  in  tam  exigua  materia  tam  difiinlte  exprejjerit  j 


Epilogus. 

qtue  crus  if  ft  ns  tantalum  artictilis  diflinxerit ,  pilifque  & 
cruftuld  conveftierit ;  qua  os  probofcide  nr  mar  it,  &  in - 
tus  ventrem,  ac  inteftina,  principefque  partes  difpofuerit ; 
qu£  venaSy  arterias,  new  os,  mufctdos ,  firitus,  &  ce¬ 
tera  tam  mult  a  ad  nntritionem ,  vitam ,  fenfwnem ,  ima- 
ginationem,  appetitum ,  mot  am  neceffaria  fic  cone  Infer  it y 
ut  tamtn  unum  quo  deque  horum  fuam  regionem,  munufque 
fuum ,  citra  cujufquam  alterius  intertiirbxtionem  obti - 
neat  ?  Deniqne  laudas  Dsedalos,  Architas,  Heronas, 
ob  folertiam ,  qua  pane  a  qua  dam  machinatnenta  exco^i- 
tam,  par  ant ,  compommt ,  fuis  includunt  automat  is  : 
&  non  commends  Summum  Artificem,  qui  quot  An /- 
maliay  tot  fabricatur  automata ,  non  mortua  ilia ,  non 
brevia  motu  imprejjo  ceffantia  ;  fed  omnia  viva ,  atque 
durabilia ;  fedfuos  ex  fe  mot  ns  obenntia,  fed  inmmeris 
(  non  uniSypaucisve  )  Mach  inis  fc  difpofitis,  ut  incom- 
prehenftbile  fit,  quantam  in  fingulis  feorfim ,  quantam  in 
omnibus  con]  unit  im,  folertiamy  fapientiam  adhihuent  ? 
0  animum  ex  atomis  verb  concretum ,  &  ignorantia  te~ 
nebris  oppletum  ;  cujus  vecordU  mederi,  ne  Afclepiadi 
quidem  concejfum  exiflimol  Quis  enim ,  nifi  Margite 
*  fultiory  infect  a  femel  cujuflibet  Ani~ 
malts ,  maxime  verb  Hominis fabric  a 
per  anatomiam  patefaltdy  extemplo 
admiratione  raptuSy  non  exclamaret 
cum  Cicerone  |),  ”  In  univerfo  ant - 
”  malis  cor  pore  quid  eft,  in  quo  non 
>>  Natural  ratio  intelligent  is  appareat? 

”  Omnia  enim 5  qua  quidem  aut  extra 
”  cerntintur,  aut  intus  inclufa  funty  it  a 
»  nata,  atque  it  a  locata  funty  ut  nihil  eo- 
»  rum  fupervacaneum  Jity  nihil  ad  vitam  retin.en.dam  non 
”  necejtarium  ;  &  quantum  ad  hominem  felt  at,  ex  ejus  na- 

P  2  "  turn 


*Qno  prodigioDe  vecordia?  vocabu* 
lo  Alexandrum  magnum  appellita- 
vit  Demojibcnes.  Quam  vocem  info- 
lentem  exponens  Suidas,  deducit  a 
Margite  quodain  infigni  fatuo,  qui 
ultra  quinq;  numerare  non  poffet; 
&  quutn  Virginem  duceret,  earn 
non  aufus  eft  attingere,  ne  ilia  ma- 
tri  rem  indicaret.  Videfis  Erajmum 
in  Adag.  in  Margite. 
IDenat.Deor.  1.  fecundo. 


Be  BenefJ.6. 

'  » 

Hac  de  re  vi- 
deri  meretur 
Galena,  prae- 
fertim  qua  par 
te  ociili  &  ma- 
nusufum  exa- 
minat. 


Epilogus.  •  *1  ‘ 

5>  tura  debet  intelligi ,  nee  fguram  fitumque  membrorum^ 
”  nec  ingenii  mentifque  vim  talem  effici  potuijfe  for  tuna .« 
aut  cum  ^ c o tc 3-  non  dicer et y  Scio  equidemy  fcio  ynon  ef[<* 
”  homwem  tumult uarmm  &  mcogitatum  opus  f  Id  autem 
fi  mero  nature  lumtne  fuit  olim  Ethnic  is  cognitum  atque 
perfpeclum ;  nos  profeEto,  quibus  ex  Mofaica  creation is^ 
hijloria  clarior  lux  affulfit ,  impiiy  nedum  ingrati  Sum- 
mum  erg  a  Numen  ejf emus y  niji  fumma  cum  animorum 
wneratione  immenfam  ipjius  Sapient  lam,  Benignitatemr 
Potentiam  perpet/io  agnofceremnsa.  DEO  igitur  ter. 
Opt •  Max .  Creatori  nofiro  fit  lausy  honor ,  &  gloria^  quk 
Ummirabili  nosfiruEtura  formavit .  ff  .  •  0 


I;  I  N  I  S ; 


utli  j)jUi£rUut$  Y  e^^^nLur\Jcvj/yC  ;  ^ua.m  m  <t‘x.itri& 

1  Qsiih.4/t\  . 

flnLiu  liclisnurTL  ortta^niJ^7U-6  SifolX^^u  ejlC 
({feta^re  )  J)  o  eYa/ru-n^  e$~. 


*  *  ?•• 


«  «*. 


I  ts 


jln/mm  fttwcL  Heavier  th  am  $0  m^ch  1v  aJrtr  4j$r-uA-^ 
'tty*  I'"1*  '/  **  pvrn  ^^IT*  -  S*L3^l,  ™  k*>  j€*JtJUl&  ^ 

'll » m  <vn  Hfrud  pay 

j,r°tn  ^*4. of  dr  yd  0i»»<L  (  u,‘k  fvrL*fi  Wa-\  fuA-  He  y  *r +■ 
1,04-1  rn  weifiM  of  the  entire  0bud  flat  Afforded  U  )  ceudd- 0c 
CjotttTL  ,  after  S-">0  dAyei  fatUcvnadion.  but-  Jg« .  e?  y  -nr ,  of  etftk 
or  terra  jUmaa+A-  .•  wc.  yet- Seem’d  not-  n  0c  pwre  SUne^toay 
e M-i b  ,  JecoM^e  it-  had  ±  colour,  very  fake  ^ faolotl vr 

cy'ifaioli ’  •  fldent  i  Hi  Jem  p  •  So  *  ^ 

Oj  the  <jU4n+ifa<  of  the  several  Jij/ervnj  Su  Stances ,  ?$*** zJ- 

JfaJ^illaJtitn  from  Human  HHcmJ )  Sec  Ac  Same  $ooH  pajf  •  &  y^~ 

yfit  Sty  hi m t OntiHenh  f> art  of  Human  HloueL  tfeiiij  Separately 
'  lA .  fi*  M rttwmr  tveiyhU  ^  ^ A.fs  -the  4orm&r  %,y.  J^<f* 

pother  (noui,  the  fibrose  part  tv  eiyH’d  faff. .  .  <&  ifie 

'  /  cannot  (re  rnferfd  Jrom  hHese  eoap^lmjertc , 

-  tfCt  ftnreie  f>*rt  etiLceeJUJ  fJie  Serum  >  tfe<<ui<£  a-  muJrihiaU 


He- 


oj  Serose  farh'd*i  may  tod  U  Suppose/  U  Have  tA^JL 

tw-een  the  f.artS  *ith&  pcn'fit n  .  <~\\>eJl  apjtearcl  fretr^ 

he*** ,  that  from-  pyv.  *<  3-f-4r.  of- the  ftnuilent  part  SCpa- 

raheJjram  the  Aervyrn ,  ^  ,  were  drawn  £9>^r\ 

of  U'mfnd  $4  aaueeu  i  Uyutr,  ivihkauh  any  shew  of  fagj}  cr  Cl$L  7  # 
ydc  dry  A-  prrrurri  tn*n  ur&iyftd  (nU  ^  ^jp^ar.  (Idem  p  .  *7°_  • 

(forum  cm  -water,  &  the  Jeruyi  of  Hum  an  IftauJL,  fovna  rn  equah 
luartfifafi  *7i }(>majH1  MvclroliliieA u  1  f£e  wader  iveiah^  r>  r r. 


5^ 


yevd^cL  SydrotfaHcAj  j  tk 
Cjn  a  <fx^.  eocpcrfnLznd* 

rrwuJL 


tader 


J 

j#  I*  evident.  Ifr  thit-  fketesaj*  «  KfWie 

i\) Oder  -.  &?  *X'  thaha.il  Seru^A  of  hMtndun  frtcrud,  even  m  sMm  nf' 
turf  ,  **e  not  oj  eyuol  SfMojic  yrrrihj  ■  fJJrm  fJj  Vl  ■  j 

ei,rofo00e  vt-ii  dr,rn  VM-tOTts  £xjnmen}<;  of  tic  $aoi>e  ftQrledutiiirr, 
that  tie  <5eroje  or  fUii ^  p of  tfU  Mnil  off frJ<  tie  <o*ie  tUrr^V' 
hary  principles  err  SjmvUr  Jurfriytet  >  *rttt  M  to  ruimSeA'  &  A vnd  j 
that  fkt  Crhytemh  enr  f  Arose  doHi  .  though  not  as  ho  ojuanJi+u;™* 
oU  the  Out  &  dru  £aM~  in  d.  deterninMe  cjiL^rnhify  of  Yffae 

thby  are  in  c^uojnlthj  of  t£e  fUrrc  $e  pA^h. 


<2,  rfr  3  Ounces  of  tfh  SeruJtri  of-  (Lu*n  $l<ru\ ?,  ^c/»f  m  a,  la-r^A 
(hrly  no  a  d  <L  Ivnofe  wear  boaAA'h^Ae  JLcr^edi  exlUj  $ed.td  ;  ^  ri  oh  Yl^rp^Ar 
hf  Se  jVct  'fro  rhxAre.  iefr  fxlL  C$e  ddm^ofrj  nor  tv  Lava 

fiy^ed  Awy  ifio  Ua.$-  ivor^n  oat  mx^ofr.  jf'  throng  ourpiinAavh  ^ 

)■£&  eAA in aJurjL  of  lfv£  £fcru<Lt  9^  fr&Avr  Opinion  f  tvfio  tfink.  that  oil  nil 
ffund^pwU  of  Curium  SvtU*  S  do  n  ahtraMy  &  6f  frCem$edw<> f  w  nC 
lonj  ^  sovn*  Soufi  hn^e-Jlf .  (jtjc*n  pay  -  #T  ' 

'fbt,  $jLUit  of  {LumML  'fftmd  i$  rn  ankfetl^j  V eierTvOfle  to  °\ao(a}\U  Al- 
(LoJfrSJ  or  f  &i  Mr___jQs^  cJu$<rf(i  raider  Vo  oali  lirontni} 

(f^nuhfr-  (fetstok*'  dfr  M  f^umd  frc  do  htose  ‘frliAi  p }  fk  *fr  oaAwLtL  nc 

<1  /  /_  flcnj^  h>  \no\A  jLU&J*e  *> .  #  dif^On  aiu^i.  Hem  -from  ffi£  fttvr  A'rfS  4 

?j£tZ.  M,fir  WU,i  ,  r4  £* 

*“"1  Li  J.<w!ih  Jr*n  tis  AAeA  to  ±4*«r  ffree*  .  ' 

P^/f  5,/WiW  »iJdbm«k.  m  «*****r*Atoi  ' 

\fvrue  iJhm^  ctmjeAupi,  tiet  Sf> ^  of  frbii  u  f-h 

Stidf 

r  y  Jt  >  tnov^t  a.  przar  jirojwrt 

MB,  I  'r-ff  d-riU  ware  Aatml  ,iiW  %% -ef^, 

U  -uX  Li  At*  A  ii£iiUhm<  ******  toUl  a.  ft  ftu nhhf  effifp, 

’„h  'vrJJb  W  4^ri^  1.-2,.  *«re  of  a  Ittuor  Aeserwj 


i<nre  0- 


iv-eM  iupe to,  t£**- 

fretn  ^  A.  '^ 

*  '  ''  \rth%  LeU:  ajfevJa  near  ^  i,f 

4-  A'lt  •  , 

-  IrM  efMffcul  'left  km-cA  aJt 

Ji’rf , 

xs,  «•**  T  f»  *  <«< '/  ^  ^  ^  c°LT"ti 

^L7^iirA 


;2. 
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L  Z<ro4 


ol  $m 


sM  4  ft  -ft  ■  *een 

A  ‘  ■ 


bo 
serve 


rt  £u\  uM-*  y**  \Tff 
IV ft  tf'ffA'XAJf 

oruvreH  ^  pfo-ejn  >  ^  &  '  ■  ;>  -n  w.n  0  ’  .  </ic/ 

^  ^»#r.  4^-  A'ne*r  1x1  kt%  tr  A 


tlzjASr  ■ 
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Unsafe  1 5 ,  edkr  sujt^ost ,  that  (fkLgeaHs  Ce  4pfcU'cJ  m. 

ffe  $X,'  {Jr  Tn-UiV  fe  k  Sff^e  jlouLjuite  ,  ?*  Conclude.,  *Ut  ij~ 

cu,Ji  fa.  lJuoUe.1  A  ^  i  i#*ri  of  fie  &<£/  >  ^  £e  et  gW/-  , 
C  of  U-'j  sJaA  )  duodviMe  :  Svncc.  *>f>  •  °f  3L  .‘Thtmd ,  a-  hq'trr 

fffff  zocerdiedt  o.  ftreah  Leiflih]  MfM  *-<£&&>,  eo-siMj  dfjseleei tfi&tel) 
gt  h  £t  ri  ToAum-t.  <rhi-  m-og)  infer  fhe  cju.de-  Conrraru  fa*>Ha.f 

rkenSuf fase-  Detouse  jfed  w%)  &  CfartCtUg  A(-  leafTl  MS„ 

n  ^yjf^db  C&IL  <VYl  sftl C  HWij 9t  C67i$ ZsjUCfUljj  OuJfnw  to  ^ 

It  p^jUnHjiie ,  of  am.  jLcid  ndwre  .  Trv&dl  tUSi'  ok&U  fir  A, 
jn  Atlt  tfMo/rfuJ-  ren£cUes  fA-tfWfd  Sviik 

slfaJ  of  Adds  •  9*t*'  T  ***-■ 

ffy  .  ofwvn-t-  well  reckjudL  will,  e.v  en.  rn.  [c  co  •fy-igfh ,  cdtr<tffr°i>L 
,  0  f  fiAimi  c  /it  oA  oj  J  m  Her  A  ficu^  TmI^W  -of  a.  TvujA  v£<Lni'  c‘ritT,f 
jJ.  it^^Mcbtre  il  'rti'UKed  dd  jnHU'L  w’UL  $jy  .«•  of  JH  a  nu  JL,  <3uf  /^'c 

^  t^CAvrt  tie  U'Tincnxc,  <m^(l  f/i  esrecf,  &,  m-aJU.  b&aJr.  offfe  (f^t  of 
‘a  ^  @er  .  o  m£  ur  iaJf  ^redd>nisti<inf  ^  &  aJ,  use  j  tidied ;  fn  (rr£-,  $ ujhfc  jy 

^frU{  hftrre'  *  Jnd  //u  mloduyre  ^  <vn  e^ccdUnt  <*J 

Vet  folks,  «  to  fdwer  w^n.  /rent  CpUpfo’c  Ms  *&'***&/ 

.  ui<***~  t*-m  f4f™<,  if  fff*-  opMl  fc  tU  nosfnlh- 

S; — -Wr-  *«f  w-  f/f  ixlhi-  df  t%e  todu: 

%  °f  Jf 00  ,  j  ^nUt  fts4H<di  vreod  off  M  Jit  df)  has 

iU  f-  JiKA*Mu4  h.  dZf  i^ns  cf^f 

^  l *»*  km  suutfjtyf  w  tU  Zwm ^ , 

ft-  H  ^  •  a.  ham*  itMrdit.  4  f&uinud ,  «  s7 fjh  hen/- 

•  fieCMilt  #'<  V  AUafioU  nxhvrC  ,  W.  /&  ^  U  f/kp 

tJfffkkd  u[~«h  M>- 


e>  T'kerro  ,  U  U  ^  rn~’  -T" 


*YL- 

hdLfl 


V 


